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_ Forged Bronze 
or Monel Head 
Solid Stainless 
| Stee! Tubes CUTTING 
Gas Mixing Chamber ee 
and 
Gas Proportioner 
Try this torch on your toughest cutting 
job... you'll find it keeps a cool head .. . 
ee a time tested Victor spiral mixer and gas 
proportioner assures safe, economical op 
Woes eration. 
Note clean lines ... try its comfortable bal- 
Boll Point Valve ance and hand-fitting handle . . . quality 
Compact construction assures trouble-free perform- 


Long Life Packing Gland 


ance and ease of repair and replacement 
of damaged parts. 


Choice of Monel (MO) or bronze (ST) 


heads . . . four control lever positions to 
Comfortabl suit every operator preference and job 
Hand-fitting need. Four lengths: 21”, 27”, 36” and 48”, 
Oval-shaped available with 90°, 75°, 45° (ST Models 
Fluted Handle only) or 180° angle heads. 


Why experiment? Ask your Victor dealer 
to demonstrate this field-tested, operator 
approved torch on your hottest, toughest 
cutting job. Call him NOW. 


For maximum efficiency 
Model ST 1000 or MO 1000 Medel ST 1100 or MO 1100 and safety use genuine 
(610) Victor tips and parts. 

Model ST 1200 or MO 1200 U Medel ST 1300 or MO 1300 


Listed by Underwriters Loboratories, Inc. 


VICIOR EGUIPHENT COMPARY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles; 
cobalt & tungsten castings; straightline and shape cutting machines. 


29 for welding 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 
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BIG BROTHER has extra engine 
power to make full use of ger 

“——" erator capacity on jobs in the 
250 amp. welding range 


HUSKY BOY 20 


amp. for genera 


AC POWER—AC 
WELDER 200 

amp. for genera! 
service welding 
of power for 

operating drills 
lights, grinders, 
motors, pumps, 
etc 


You'll like the new advantages you get with 


HOBART air-cooled welders 


Modern type arc welding 
ELECTRODES 


... that give you faster production. 
if you haven't checked the ad 
vantages of the latest advancement 
in welding electrodes, you'll want 

to try these NEW HOBARTS. 


* easy striking arc 

* lower finishing costs 
* faster metal deposit 
* lower spatter loss 


“CONTRACTOR'S SPECIAL” —a 


250 amp. Gas Drive mode! that's 


p 


ght and ¢ mpact yet ha D enty 
of engine power and a hot, fa: 
Jependable arc 


Electric Motor Drive + Gas Engine 
Drive * Engine Orive with Auxiliary 
Power «+ O.C. Rectifiers + A.C. Trans 
formers + AC. Power-A.C. Weider 

Combination + 0.C. Generator Only for 
Belting A.C. Power-A.C. Welder 

Combination Generator Only for Belting 
Fully Automatic Submerged Arc 
Semi-automatic Weiding Gas Migarc 

+ Semi-automatic Submerged Arc + Seif 
Propelied Gas Engine Drive 

* Carbonair Cutting and Gouging 


Powromat DC Rectific 


YOU HAVE YOUR CHOICE WITH HOBART 

Here's the best way to produce superior welding 
at less expense: Choose a welder that's especially 
designed to do your work. And this is equally im- 
portant: before buying that welder, find out if it’s 
rugged enough to give you years of trouble-free 
service. 

Do some close investigating and you'll quickly 
see why Hobart welders are outstanding. Each 
welder in Hobart’s complete line has extra 
“muscle” in the form of rugged construction, con- 
stant top performance, easier arc control, extra 
capacity and cooler operation 

Built-in convenience features enable you to get 
your work done quickly and easily. Try a Hobart. 
See for yourself. 

HOBART BROTHERS CO., BOX Wé-46, TROY, OHIO + “One of the 

wid's | f Jers of are welding equipme * Phone 21223 
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HOBART BROTHERS CO., Box W4-46, Troy, Ohio, Phone 21223 


Without obligation, please send me complete information on the 
following—Amp Capacity 
“BIG BROTHER HUSKY BOY AC POWER-—AC WELDER 
CONTRACTOR'S SPECIAL ELECTRIC DRIVE “BANTAM 
CHAMP RECTIFIER POWROMATIC™ (for automatic welding) 
GENERATOR ONLY TRANSFORMER 
NAME 
FIRM 
STREET 
CITY STATE 


| af repair work. Easy a 
N : 
| 885 : 
4% 
Bantan Generator Transformer Welder 
£2F 


2 safety valves... 


quickly adjustable but 
entirely tamper proof 


Only an Allen wrench of 
proper size will adjust the 


pressure setting of these 


self-reseating ‘relief valves. 


They are tamper proof and 


cannot be made inoperative 


by unauthorized and inex- 


perienced individuals. 


safety — that’s their only business 
and, to be safe they must have the ability to stay safe... 


work at pressures slightly beyond proper 


These two, self-reseating, safety valves fully 


protect both the first and second reduction working pressure maximum. Your repair 
stage of this regulator. The relief valves, man can reset them easily and absolutely re- 
both of identical design and construction and liably—however, outsiders may not do so; 


with interchangeable parts, are factory set to that is important to you. 


a safety valve which can be tampered with is very dangerous indeed... 


r Fiona "7 a 40-page book — free of charge — offers 
~] you a wealth of regulator data; why not 
(+: write for it TODAY. 


NAT | NAL welding equipment COMPONY... 215 sromont street san francisco 5 califernie 
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Machined Resistance Welding Forgings 
At the Cost of Rough-Forged Blanks 


We save the scrap... 
sO you save money 


Our new high speed milling machines 
finish rough forgings to your specs with 


high efficiency. 


On pieces over 50 pounds, the value of 
the milling scrap balances the machin- 
ing cost...thus you pay nothing for the 


finishing operation. 


Me YOUR resistance welding applica- have pioneered in resistance welding for 
tions, it pays to call on Mallory for forgings. nearly thirty years. 

You save the expense, time and trouble — (a}] on Mallory, too, for welding electrodes, 
of finish machining. And you're assured of holders, seam welding wheels, dies and ac- 
the best in alloys, job-fitted to your specifi- _ cessories to meet standard or special require- 
cations, and produced to superior standards _ ments. For full facts, write to us today, or 


of quality and uniformity... by people who see your nearby Mallory welding distributor. 


Expect more...get more from 


In Canada, made and ry ~ 


For information on 
MALLORY & CO. ing. INDIANAPOLIS 6 INDIANA 
titanium developments, contact Maliory-Sharon Titanium Corp., Niles, Ohie 
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Johnson Matthey & Mallory, Lid 

5 110 Industry Street, Toronto 15, Ontario — = 
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Revolutionary new “Heliare” cutting... makes clean cuts in 


aluminum as fast as 300 in. per minute. 


The blowpipe with a greater job range then anv other hand 
Py 


welding blowpipe ... the “Oxweld” W-45., 


The fastest. deepest penetrating of all welding processes... 


“Unionmelt” welding. 


Fast, easy-to-use manual and mechanized “Heliare” and sigma 


welding torches. 


SEE ALL THESE AND MORE, MAY 9-1/, 1956 


A. W. S. Welding and Allied Industry Exposition 
Memorial Auditorium, Buffalo, N. Y. 


Linde Air Products Company, a Division of Union Carbide and Carbon Corporation, Offices in Principal Cities 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


“Linde”, “Heliare”, “Unionmelt”, and “Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation 
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Weldor examines 1,200-\b. dredge pump casing re- 
paired quickly and easily with Ni-Rod “55” electrodes. 


Finish grinding of welds. Small upper patch is 


another crack previously repaired with Ni-Rod "55". 


How $20 worth of Ni-Rod “55” electrodes 
saved a $1,500 cast iron casing 


You're looking at part of an “under- 
water vacuum cleaner.” 

It's the 4,200-lb. cast iron casing for 
a dredge pump. And sand, gravel and 
rocks were this pump’s regular diet. 
Until one day a rock tore a big hole 
through the two-inch thick casing. 

At first, the owners were ready to 
scrap it. Then they decided to try re- 
pairing the $1,500 casting by welding 
with Ni-Rod “55"" electrodes, 

First, their weldor cut grooves in a 
steel plate and formed it to fit over the 
hole, Next, he heated the area around 
the break, and welded with 3/32-inch 
diameter Ni-Rod “55” electrodes. 

The outside took four passes. The 
inside, two more, with a smaller plate 
for fill-in. Finally, the weldor hard- 
surfaced the inside. 

The entire job took 6 hours and 10 
Ibs. of Ni-Rod “55” electrodes, About 
$20 worth! 
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Ni-Rod “55” electrodes 
give big advantages 


Repairs like this one prove it's easy 
to weld cast iron with Ni-Red “55” 
electrodes. Easy to make field repairs. 
Easy to do production welding. 

Use A.C, or D.C. Easy-handling Ni- 
Rod “55” electrodes give you stable 
are. Smooth bead contour. Easy slag 
removal. And they give you sound, 
machinable welds. Order a 5-lb. trial 


gistered trad 

The International Nickel Company, Inc. 

67 Wall Street New York 5, N. Y. 


See Inco’s demonstration of 
NEW welding products. 

Visit booths 113 to 115 at the 
MEMORIAL AUDITORIUM 
Buffalo, N. Y.. May 9 to 11, °56 


Get handy new guide 
on cast iron welding 


Do you want to know more about how 
to weld cast irons? Then send for “A 
Handy Guide to Welding Cast [ron 
with Ni-Rod* and Ni-Rod “55"". It's 
fully illustrated contains helpful 
case histories. Gives many handy tips 
on preparation, welding technique. 
getting maximum machinability, pro- 
duction welding, welding heavy se« 
tions, salvaging castings, and joining 
cast iron to other ferrous metals. A 
copy of this useful booklet is yours 
for the asking. 


Welding Products 


Electrodes + Wires + Fluxes 
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LOOKING FORWARD 


The Welding Show has attained its 4th yearstone! As 4 joined 
sides shape a square, so does the 4th welding exposition accomplish 


Editor a pattern of industrial usefulness. It is a nationally recognized 
B. E. Rossi requirement and an internationally established event. Its achieve- 
ment is a symbol of progress and a marker on the highway of 

Assistant Editor, Production accomplishment along which our industry and our SocreTy must 


Catherine O'Leary travel 
Those who have read the lines--and between the lines —of 
these Jor RNALS should be aware ot our Sor InTY'S broadening 
activities. During the past year, readers have been told of our 


on am expanded objectives; of our adoption of an exemplary Code of 
cer t jet 
ee ee ey ithies; of our novel approach to the major problem of producing 


qe a flexible 4th edition of the Wetpinc HANpBooK; of our explora- 


President tions into a most promising field—-the welding of plastics; of our 
J. J. Chyle 
- eff wts toward generating greater interest in welding among voca 
C. P. Sander tional and engineering students; of our search for ways and means 
2nd Vice-President to more extensively promote welded fabrication and the use of 
R. S. Donald 
Rennes welded products; of the expansion of our Sustaining Membership 
J. G. Magrath pattern to include organizations as well as individuals; and of our 
F, J. Mooney current study of the Socrery’s structure for the purpose of bringing 
Asst. Secretory forth a new pattern of organization and operation, one which will 
S. A. Greenberg ; 
enable us to even further expand our activities for better serving 


Technical Secretary 


our membership and our industry 
We live in-- and must keep pace with a go-ahead world. To 


survive and to progress we nitist continuously explore new fields of 


interest and service. When it is evident that new activities will 


benefit both our membership and industry, we must move forward 


Welding Journal Committee 


O.B.1F in the path indicated; we must not hesitate. We must not allow 
. B. J. Fraser : 

Choirman petty isms or indecisiveness to cloud our vision, thus obscuring 
R. H. Aborn the vista of opportunity each new day brings forth 


If we steadfastly hold to our objectives with courage and 


E. W. Axthelm 


confidence the heritages passed on to us by the pioneers of our 


H. R. Clauser industry and by the founders of our Soctery— we will never cease 
John Haydock to serve, fo grow and to prosper 

C. L. Helms 
C. G. Herbruck 
J. E. Norcross 
A. G. Ochler 
R. W. Poe 
A. V. Scherer 


J. G. Magrath 
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Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


Also Available 
in Liquid and Pellet Form 
...Write Accessories Div. 
For Sample Tempil” Pellets 
.. State Temperatures of 
Interest—Please! 


Tempil° 


CORPORATION 
132 WEST 22ND STREET 
NEW YORK 11, WN. ¥, 


How Tempilstiks” 
are used 


@ TEMPILSTIKS® are termperature-sen- 
sitive crayons of calibrated meltin 

ints. There are some sixty-five dif 
one TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK® melts as soon as its tem- 
perature rating is reached. 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 

reted as a temperature indication, 

he TEMPILSTIK® mark melts when its 
temperature rating is reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal. 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the sel oa with the TEMPIL- 
sTiK® at regular intervals during the 
heating process is recommended, The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat- 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a TEMPiLSTIK® during the heat- 
ing process, then TEMPILAQ®, or 
sibly rempiL® peLLeTs, should be 
used instead. 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, steel, etc.) 
without leaving an appreciable mark. 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
sTiks® should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made on contact as soon as the 
specified temperature is reached. 

here it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used. 

A hot radiating surface will appear 
telatively dark under intense illumina- 


Visit us at Booth 207——May 9-11 Welding Show—Buffalo, N. Y. 


tion from an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
TEMPIL® PELLETS Of TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these cond)- 
tions. 

On rapidly moving objects, like 
magnesium or aluminum sheet during 
spinning operations, it is impossible to 
see whether the applied TEMPILSTIK® 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid- 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con- 
tact, as contrasted to the frictional! 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored. 

The above described ‘‘sensing tech- 
yal may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
mark had melted. 

An appropriate series of TEMPIL- 
sTiK° marks, applied to the work- 

iece or surface under investigation 

fore heating begins, will provide a 
record of the maximum temperature 
attained during a process or operation 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted, 
while those of a higher rating had not. 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM- 
PILSTIK® rating. 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce- 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS® to draw a pattern of 
lines (parallel, concentric, radial, etc.) 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progres- 
sive melting of suitably chosen TEM- 
PILSTIK® lines. Caution must be exer- 
cised not to permit thé mark made 
with one TEMPILSTIK® rating to cross 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif- 
ferent TEMPILSTIK® marks would de- 
stroy their accuracy 

TEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically, 
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Fig. | Weld joint design 


used for joining 1|-in. diom., ( 

12-gage, Type 304L tubes if 

to 2-in. thick Type 304L i] 

tube sheets for tubular N } | 

heat exchangers having GROOVE OPTIONAL 
the corrosive media on the ‘| | j 

inside of the tubes. Note { } | 

electrode which fuses the LLL }- y La 

tube sheet material to the 

end of the tube. Very “Ht T+0.109° 

little of the tube is actually 

melted and no "roll over’ Oia. 12 

is experienced J TYPE S04. TUBE 


JOINING TUBES TO TUBE SHEETS FOR 
CORROSIVE RADIOACTIVE CHEMICAL SERVICE 


BY W. R. SMITH cations where absolute integrity must be maintained and no 


maintenance repairs can be effected Joint designe have been 
developed which are considered to be suitable for welding the 
tubes to tube sheets for t 40O general cam In one case, the CoOr- 


rosive solution is in contact with the inside of the tubes; and in 


the other case, it is in contact with the outside of the tubes The 
—— ° a 4 joints can be produced economically with minimum skills, and 
Suitable Jount des Lqns can be consistently re produc ed witha high degree of integrity and 


reliabilit 


developed for welding tube 


Thi paper melude i detailed deseription of the joints, the 


lo lube sheels of heal techniques for producing the joint nd mechanical properties of 
the jomnte 


exchangers where no main- 


Introduction 
lenance repa rs can be Joining tubes to tube sheets in the fabrication of tubular 
effected heat exchangers | i fabrication problem which has 
plagued fabricators for many yearr This problem is 


parti ularly acute in the fabrication of heat exchangers 


for corrosive radioactive chemical process service 


where absolut integrity must tx maintamed and no 


maintenance repair can be effected Various designs 


have been employed in indu tr hich require welding 


ABSTRACT, Joining austenitic stainless steel tubes to 


sheets in the fabrication of tubular heat exchangers is a fabrica 


or rolling, or combinations of the two processes to join 


tubes to tube sheets and all have enjoyed some degree 


tion problem which is particularly acute in the fabrication of 


heat exchangers for corrosive radioactive chemical process appli ol success lor specific application Joining Austenitic 


Hanford Atomic Pro te Operat Chet stainless steel tubes to tube heet by rolling ifs Une 


W. R. Smith is associated wit 

Electric Co., Richland, Wash liabl 

This work wes performed under contract No. W-31-160-ENG-52 for reliable since the e@lastic limit of tubes is essentially 
Atomic Energy Comminsior the same as that of the tube sheets fhe tubes readily 
o be sented ¢ WS 1956 National Spring Meeting in Buffalo, N. ¥Y ‘ 

work harden from rolling and tight jomts are difficult 
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Table 1—Strength of Tube to Tube Sheet Joints Shown in 
Fig. | by Various Fabrication Techniques 


Load at Calculated tenaile 
Sample fracture, stress in lube at Fabricatum 

No lh failure, pat techniques* 

13,700 10,600 W 

2 19,350 70, 200 W 

3 19,400 70,300 W 

18,750 68,000 W 

f 19,450 70,500 W 

18.050 68, 700 W 

7 19,500 70,000 W 

19,050 69, 000 W 

6,000 25,000 

10 5,650 20,500 K 

& 050 20, 200 R 

12 4,400 43,700 K 

3 10,250 37,100 R,G 

6, 8340 24,500 R, G 

350 40, 100 R,G 

0,450 44,200 R,G 

17 19,650 71,3500 hk, W 

1s 19, 100 60,300 W 

19 18,000 68, 500 W 

20 18,050 68,700 kh, W 

21 18,650 67,000 Rk, W,G 
22 18, 850 68,500 W,G 
2% 19, 200 60, 600 kh, W,G 
24 19,450 70, 500 kh, W, G 
2h 19, 500 70,700 W, 
26 10, 000 72,100 kn, W, RR 
27 19,000 72,100 k, WLR 
2s 20,000 72,400 kh, W, R 
20 20, 100 72,700 kK, W, R,G 
10,600 71,000 W, R,G 
31 21,100 76,400 hk, W, R, G 
$2 20,250 73,400 R, W, R,G 
33 20,050 75,800 

M4 21,100 76,400 W,R 

35 22,000 70,700 WLR 

19, 100 60, 200 

37 19,200 60, 500 W, RG 
SM 21,150 76,500 WLR, G 
18,050 68,700 G 

20,4550 75,800 


W, welded RK, rolled; G, groove 
t Sample No. | was welded using a current setting of 140 amp 
with a resulting small weld bead and insufficient penetration 
All other welds were made using 190 amp, 


to attain even when very precise techniques are em- 
ployed, Since corrosive services require the use of 
stainless steels, some method of welding or combina 
tion of welding and rolling is considered necessary 

A poll which was conducted among several leading 
fabricators of chemical process equipment indicated 
that there is a wide divergence of opinion as to what is 
the best and most reliable method for joining stainless 
Most of the fabricators 
based their reply on their experience with equipment 


steel tubes to tube sheets 


where occasional joint failures can be tolerated and 
maintenance repairs can be effected, 


Corrosion Media Inside Tubes 
Development of Joint 


The most common type of tubular heat exchangers 
are designed so that the corrosive media passes through 
the inside of the tubes with the steam on the outside 


of the tubes. Therefore, the first effort was directed 
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Tubes to Tube Sheets 


to developing a joint which would best satisfy the con- 


ditions in this type of exchanger. 


Since rolling would not consistently produce a joint 


having the desired integrity, it was considered that 


welding or a combination of welding and rolling was 
Therefore, 


the first step was to select the most suitable welding 


necessary to produce the desired joint 


The inert-gas tungsten-are process was se- 


process 


lected because it was believed that, with tubes having 


walls less than */y in. thick, the welds could be made 


without the addition of filler metal by using this proc- 


ess. Some requirements of the weld joint were that it 


could be made with the minimum of welder training 


and that visual inspection of the weld would provide a 


reliable indication of the weld quality. 


Of the several weld joints which were considered 


the one which appeared to be made with greatest ease 


and reproducibility, as well as the desired integrity 


had the tube recessed below the surface of the tube 


sheet as shown in Fig. |. The weld is made by direct 


ing the tungsten are on the tube sheet, fusing it to the 


ends of the tubes with a resulting weld cross section a 


shown in Vig. I. 


There appear to be several advantages to this weld 


joint. The minimum section through the weld will 
equal the wall thickness of the tube if the welding is 


done in the preseribed manner, and visual inspection 
can readily determine if such is the case. The weld is 


made quickly and easily without the addition of fille: 


metal if the tubes have a wall thickness of less than 


« in., and there appears to be little or no tendency 
for the weld to erack 
a sequence that the weld “craters” where the are is ex 


The welds can be made in such 


tinguished appear on the tube sheet and not in the weld 


ana” 


Trre 804. PLATE 
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806. 
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Fig. 2. Weld joint design used for joining |-in. diam., | 2- 
gage Type 304L tubes to 2-in. thick Type 304L tube sheets 
for tubular heat exchangers having the corrosive media on 
the outside of the tubes. The welding is done in the same 
manner as shown in Fig. | 
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of the jomt (see Fig. 4). 
Test Results 


(nce the most suitable joint design for welding was 
determined, then it was necessary to determine if 


rolling the tubes in addition to welding would improve 


the 

Forty samples were prepared by five different fabri 
cation techniques to determine the mechanical strength 
of the joints made by the different techniques. The 
samples consisted of one-in. diam 12-gauge 3041 stain 
-in. thick Type 304L block 


tin. x 4 in. which represented a tube sheet as shown in 


less steel tubes joined to 2 


Fig. 1. The yield point of the type 304L tube sheet 
material was determined to be 37,400 psi, and the 
average yield point of the Type 304L tubes was deter- 
mined to be 37,700 psi 
each of the following techniques 


Kight joints were prepared by 


Rolling 
Welding 
Rolling and then welding 
Welding and then rolling 


Rolling, welding, and then re-rolling 


The diameter of the holes in the blocks were 0.005 
to 0.010 in, larger than the outside diameter of the tubes 

All rolling was done with controlled torque rolling 
equipment, and the same torque setting was used for 
all specimens. The permanent deformation of the 
tube was sufficient to partially fill the grooves in the tube 
sheet in those cases where grooves were used, 

All welding was done by the inert-gas tungsten-ar 
diam, thoriated tungsten electrodes 
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Fig.3 Weld joint design used for joining | -in. schedule 160 
pipe ('4-in. thick wall) to 2-in. thick Type 304L tube sheets 
for tubular heat exchangers having the corrosive media on 
the outside of the tubes. Note the sequence of weld passes 
to obtain a uniform weld having a cross section equal to the 
pipe wall 
1956 Smith 
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joint where they may contribute to a corrosion failure 


Fig. 4 Photomacrograph of a sample tube sheet using the 
tube to tube sheet joints shown in Fig. 2. Note that all of 
the welds can end on the tube sheet so that no “craters” 
exist in the weld joint 


and a current setting of 190 amp. ‘The welding was 
performed in the same manner previously deseribed, 

One-half of all the joints which were rolled were 
prepared with one groove in the tube sheet and the 
others contained no grooves 

The results of tensile tests are listed in Table 1. It 
can be seen from the table that the strengths of the 
rolled joints varied over quite a large range, and that 
the grooves did not appear to strengthen the joint by 
any significant amount. The rolled joints all failed 
at some load before the yield strength of the tube was 
attained 

These tests indicated that joints prepared by weld- 
ing and any combination of welding and rolling ex- 
hibited strengths which approached the ultimate ten- 
sile strength of the tubes with consistently repro- 
ducible results. Rolling prior to welding or rolling 
after welding appeared to have little or no effect on 
the strength of the joints Rolling prior to welding 
did appear to assist in making the weld as the weld 
could be made with greater cause and rapidity +) hen the 
tubes were in close contact with the tube sheet Also, 
since the welding can be done most conveniently and 
most consistently with the tube sheet in a horizontal 
position rolling prior to velding can also act as a fabri- 
cation aid, as the tubular heat exchanger can be assem- 
bled with the tubes in a horizontal position before any 
welding is performed 
Application of Joint 

As a result of this investigation about fifty heat 
exchangers with a total of about 40,000 tube-to-tube 
sheet jyomts (or corrosive radioactive chemical service) 
have been fabricated by several different fabricators 
using the above described technique of rolling and then 
welding. One of these heat exchangers and a tube 
sheet face are illustrated in Figs. 5 and 6 
Corrosive Media Outside of Tubes 
Development of Joint 

Tubular heat exchangers which are designed so that 


the steam passed through the tubes with the corrosive 
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Fig. 5 Photograph of a typical tubular heat exchanger 
fabricated using the tube to tube sheet joints shown in Fig. | 


media on the outside of the tubes present a problem 
which does not exist in the first case studied. The 
“erevice’’ which exists between the tube and tube 
sheet may cause “crevice” corrosion to occur and lead to 
early failure of the tubes in many chemical solutions. 
To eliminate this problem, a joint was designed which 
would provide an annulus about the tube which would 
provide for unrestricted passage of liquid in and out of 
the joint, thus preventing the conditions necessary for 
The joint shown in Figs 
The tubes 
are not rolled, but welding is performed in the same 


” 
‘erevice” corrosion to occur 


2 and 3 provides an annulus about the tube 


manner as it was in the case where no annulus was 
proy ided 


Test Results 


Four sample joints with an annulus were prepared as 


Table 2—Strength of Tube to Tube Sheet Joints Shown in 
Fig. 2 
Load at 


fracture, 


Calculated tensile 
Sam ple stress in tube al 
Vo failure, pai 
63,000 

60, 000° 
71,400° 
60, 900 


* The tubes failed in these two cases. 


Table 3—Strength of Tube to Tube Sheet Joints Shown in 
Fig. 3 


Load at 

Sam ple fracture, 
No. lb 

54,800 

55, 800 

55,000 

58,000 


Calculated tensile 
streas in tube al 
failure, pai 
71,200 
72,500 
72,200 
75,300 
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Fig.6 Aclose-up view of some of the welds shown in Fig. 5. 
Note the uniformity of the welds 


shown in Fig. 2, and the strength of the joints de- 
termined as shown in Table 2. 

Two of the welds failed at a load approaching the 
ultimate tensile strength of the tubes, and two of the 
tubes failed before the welds did, indicating that joints 
of this design have adequate strength for any con- 
ceivable application. 

Four sample joints were prepared with an annulus 
as shown in Fig. 3 to determine the strength of joints 
using one-in. schedule 160 Type 304 pipe as tubes 
The weld was made by making three weld passes as 
shown in Fig. 3. The first pass was made without the 
addition of filler metal to obtain complete weld penetra- 
tion, and two passes were made by adding Type 308L 
filler rod to obtain weld cross sections equal to the pipe 
wall thickness. The strength of the joints are shown 
in Table 3, and it is significant to note that the joints 
failed with a load near the ultimate strength of pipe 
These tests indicated that welded tube-to-tube sheet 
joints made in the prescribed manner will provide 
adequate strength for any application, and that the 
jomts can be consistently produced. 

Pilot plant heat exchangers have been fabricated and 
operated with an annulus between the tube and tube 
sheet with no evidence of ‘crevice’ corrosion. Corrosion 
studies have been made which show the welds to be 
equally corrosion resistant as the base material without 
any post-fabricating heat treatment 


Conclusions 


These joints can be produced economically with 
minimum skills, and can be consistently reproduced 
with a high degree of integrity and reliability 

It is considered that these joints can be employed to 
advantage for joining materials other than stainless 
steels. Test units of titanium, zirconium, and fully 
killed steel tubes and tube sheets have been joined with 
no evidence of cracking or weld porosity 
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HOW TO USE STEEL EFFECTIVELY 


Welded design makes it possible 
for the designer to use the right material, 


in the right amount, in the right place 


BY OMER BLODGETT 


Introduction 
The well-proven advantages of welded construction 
in machinery of all types are lower costs, better ap 


pearance improved functioning These ad 
vantages stem from the fact that with welded design 
the designer can put the right material, in the right 
amount, in the right place Welded design gives freedom 
to design for function or any other design criteria with 
out the restrictions normally imposed by the casting 
process 

To help designers realize the advantages of welded 
design to the fullest, an effort is made here to present 
certain rules of thumb and short cuts that have been 
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resented at AW-s National Fall Meeting held in Philadelphia, l’a 
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Welding the cross ribbing of a lathe bed 


IN MACHINERY 


developed nm recent years These aids to designing 
will lead to using, most effectively, the inherently ex- 
cellent qualities of steel as a fabricating material. 
They will help establish the practical extent to which 
design theory can be carried placing material to be 
of the most benefit in meeting requirements of strength 
and stiffness 

In designing a machine for strength or stiffness, 
elements must be designed to withstand loads of any 
one of four types or combinations of these types 
tension, compression, bending and twisting. De- 
signing for tension and COMmpression are of a less com- 
plex nature than bending and twisting and, therefore 
the possibility for improving designs is greater in cases 
where the latter are involved The discussion here 


will be limited to bending and twisting 


Rules for Bending 


To use the minimum amount of steel to resist bend- 
ing 

|. Place flange material as far as possible from 
neutral axis and connect flange areas with web material 

The shape ol a section, e@specialiv \ ith respect to the 
location of material about its neutral axis, is most im- 
portant in using steel effectively to resist bending 


moments. Figure | illustrates how the location of ma- 


3 
| | 
17-21 
4 y 


| 


Fig. | The thin outer sections of the figure on the left have 
the same resistance to bending as the thick center section. 
All of the sections in the figure on the right have the same 
bending resistance 


Effect of depth of 
= section upon strength 


area & horizontal 

stiffness, keeping 
vertical stiffness 

constant 


ber 
{Rittness 


Foot 400%. 
Depth of Section 


Fig. 2 All of the sections have the same bending resistance, 
but strength drops off as area is reduced 


Effect of depthof 
section upon strength 
area & horizontal 
stiffness, kee ping 
vertical stiffness 
constant 


Vertical Strength 


tor norta! & tines 


ly 


vot 
Depth of Section 


Fig. 3 Flanged sections offer horizontal resistance 


terial determines the amount required. The section 
in Fig. 1 is divided into ten areas, all having the same 
bending resistance or moment of inertia about the 


neutral axis of the section. The moment of inertia 
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The thin 
outer area at the top and bottom of the section ac- 
counts for 10% of the bending resistance of the whole 
However, the entire center section, repre- 


of a section indicates its resistance to bend. 


section. 
senting about 14 times as much material, has the same 
bending resistance. 

Therefore, to place material most effectively to resist 
bending, put it in flanges as far as possible from the 
Figure | also shows the ten areas of the 
All of these sections have 
the same bending resistance. As the depth of the 
section is increased, the required area of the flanges 
This would seem to indicate that deep, 


neutral axis. 
section projected as flanges. 


becomes less 
thin sections are the best for maximum bend resistance 
and low weight. Rule 2, however, says: 

2. Do not reduce area below strength or horizontal 
stiffness requirements. 

In designing a member to meet a certain bending 
resistance with the least amount of material, practical 
considerations limit how far sections should be reduced 

All of the sections in Fig. 2 have the same bending 
resistance, and, as the depth of the section is increased, 
the required area (A) drops off. But it is important 
to realize that the strength of the section is also drop- 
ping off. 

Some of this loss in strength may be tolerated, since 
usually in a rigid design, the member is much stronger 
than it needs to be. For example, if the strength can 
be reduced 50°, then the section can be made 200°, 
of the depth of the initial square section, with an area 
of only 25%. The only objection to this new section 
is that its bending resistance in the horizontal direc- 
tion (see the curve) is almost zero. 

Good design practice, to avoid this difficulty, assumes 
a certain horizontal force along with the given vertical 
load on a beam. This leads to the use of flanged sec- 
tions which will not be too flexible or weak in the hori- 
The flanged sections in Fig. 3 all 
have the same bending resistance. Here again, as the 
depth is increased, the required area drops off. ‘The 
The difference between 


zontal direction. 


strength also becomes less. 
these sections and those in Fig. 2 is that the area drops 


Table |—Area Required in Different Sections for Equal 
Bending Resistance 


Areg require Area required 


about 
vertical 
axis 


20.7 


A- 216 


A- 13.2 


A- 16.2 


A+ 419 


A- 33.8 


25.1 


A+ 28.1 
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off at a faster rate with the same reduction in strength, 
Again if a 50% reduction in strength can be had, the 
depth of the section can be 200°) of the initial square 
section, but the required area is only 9% compared 
to 25°; in the first case Another important fact is 
that the horizontal bending resistance is 9°) instead 


ol zero By choosing this section, which makes use ol 


flanges, instead of the simple vertical member, less 
material is needed for the same bending resistance and 
strength The horizontal bending resistance 1s also 
much greater 

In fabricating sections to meet both strength and 
bending requirements with a minimum amount of 
steel, certain values of moment of inertia (/) or section 
modulus (Z) must be supplied by the section area 
Table 1 illustrates the area required lor some nine 
different typical sections, each having a moment of 
inertia of / 100 in.*, or a section modulus of Z 20 

For stiffness (moment of inertia the deep I-beam 
section would appear to be best since its area is only 
11.5 sq in However, a second consideration may 
suggest using the deep T-beam. The deep ‘T-beam, 
just above the I-beam in the table requires an aren 
of 11.8 sq. in. or Just 0.3 sq. In. more, Our first im 
pulse is to use the deep I-heam made by welding two 
flanges toa web, instead of the deep -beam made by 
welding one flange to a web, in order to save the 0.3 
sq in. of metal 

Just what does this saving of 0.3 “yj in. of metal 


represent? 


It represents Ih per toot of steel saved 
de per pound this is a saving of 5¢ per foot For thi 
saving, we must make use of a second flange Ata 


labor cost of $2.00 per hour and an overhead of 200°; 
the fabricating cost is $6.00 pel hour or 10¢ per minute 
hence we can only spend BO see per toot to fabricate 
this extra flange and save the additional weight 

For strength, section modulus is the governing ‘a 
tor, and it is seen that the deep T-section requires a 
area of 12.9 sq in. as against an area of 9.9 sq in. Tor the 
the greater 


deep I-beam In this case (for strength 


saving in weight of material would probably offset 


the additional cost of fabricating and welding the se 


Fig. 4 Simply supported beam and rigid beam with 
moment diagrams 
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ond flange to make the I-beam 

When conditions require equal properties in both 
dire tions, about the horizontal axis and vertical axis, 
the square tubing is best for stiffness with the round 


tube running a close second 


For strength the round 
tube requires the least area with the square tube 
second 

3. Weld ends of beams rigidly into supporting mem- 
bers to greatly increase strength and stiffness 

The deflection of a simple beam can be greatly re- 
duced if the ends of the beam are rigidly fixed. The 
deflection of a beam simply supported on the ends and 
carrying a concentrated load at midspan ean be re- 
duced to ! , OF it alue if the ends are tied in. The 
deflection of a uniformly loaded beam can be reduced 
to '/5. The strength of the beam is also greatly in- 
creased 

The beam in the background of Fig. 4 is simply 
supported on the two upright columns, The sketch 
just in back of it is the bending moment when it is 
loaded at midspan with a concentrated load, There 
is no bending moment at the end Maximum bending 
moment is at midspan. The beam in the foreground 
is a rigid frame in which the ends of the beam are 
rigidly tied into the supporting columns. Some of the 
moment of the beam is carried through the end connec- 
tion into the column Although this does introduce 
Some bending moment mto the olumn, it greatly reduces 
the maximum bending moment in the beam, This re- 
duces the bending stre in the beam as well as its 
deflection 
vhen both beams are 


] iwure 5 show vhat happen 


loaded The imply supported beam in the back- 


Fig. 5 Comparison of strength of beams when equally 
loaded 


ground ] stressed above tt eld pot and fails by 
buckling If it had not fatled, it would have been 
stressed to 49.150 pel The rigidly connected beam 


in the foreground | tressed to only 23,000 psi and is 
lar from 

} Place joints in low atre area 

Ina rigid beam, the bending moment PiseCs through 
These two 


zero twice along the length of the beam 


points are called points of inflection. Because bending 


moments of these points are almost zero, a joint at this 
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Fig. 6 Beam made in three sections with joints at inflection 
points 


Fig. 7 Comparison under load of three section beam with 
solid beam. Deflection is identical 


Fig. 8 Simpler joints with equal strength and deflection are 
possible if placed at low stress points 


position does not require much welding, usually just 
enough to take the shear load. It frequently is practical 
to fabricate beams of this type in three sections so that 
the amount of welding can be drastically reduced. 

Figure 6 shows such a beam, made in three sections 
with the joints at the points of inflection. The greatest 
moment occurs at midspan of the beam and at the 
ends where it connects to the columns. This beam 
when loaded identically with a rigid beam having no 


joint, as illustrated in Fig. 7, exhibits the same strength 
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and stiffness. The mechanical joints at the inflection 
points, even though not welded for purposes of this 
demonstration, have no effect on the properties of the 
beam. Its deflection curve is identical with that of the 
solid beam. 

Figure 8 illustrates the application of these principles 
in machine design. This cross-supporting bracket 
must be removable, yet, when in place, must be very 
rigid. By fixing the ends of the beam into the side 
members with a rigid end connection, the beam will 
he 4 to 5 times more rigid than it would be if only 
simply supported. A mechanical end connection at 
this point of high bending moment would be very 
cumbersome (see Fig. 8 A). By welding the ends di 
rectly to the sides of the base, as in Fig. 8 B, and making 
the joint at the point of inflection, only a single bolt is 
required to hold this seetion in place, the main shea: 
load being taken by the small clip welded to the bot 
tom of the cantilever section of the beam. This type 
of construction would give the same results as a con 
tinuous beam welded directly to the sides of the base 


without any joint, 


Torsion 
Torsion Problems in Machinery 

Normally, twisting or torsion is considered as a load 
only when designing a shaft. Actually, torsion un- 
knowingly comes into a design quite often 
ample, the design of most machine bases depends upon 


For ex 


The base is assumed to be supported on its 
After the 
base is made, it is then laid on a good concrete founda 
The resulting 


bending 
two ends and is designed to carry its load 


tion and supported along its length. 
bending stresses and deflections are very low. 
However, in most cases, this base contains a motor 
driving some type of equipment, This drive will put 
the base in torsion and it must, therefore, resist twist- 
ing. Normally, the base is not designed to resist 
twisting because of the difficulty in estimating the 
results of the twist of the base under load. Yet, il 
trouble does occur in the operation of the machine, 


Table 2—Comparison of calculated with actual angle of 
twist to illustrate greater accuracy using torsional resistance, 
R, as against polar moment of inertia, J. 


Angie of twist 
t- 060 | t-060] | O55 
Conventional 
method 
|.006"| .04° |.04° 065 |.007° 
pt 
Method using 
9.5 |97°| 10° | .04° |21.8°| 2.3 
| 
too 
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by welding, resistance increases 


torsion is usually the cause. A good foundation helps 
to support bending loads on a mia hine base, but does 
little to help the base resist twist when loaded in torsion 

Unfortunately, the standard torsional formulas for 
stress and twist only hold for solid or tubular round 
sections. Polar moment of inertia (./) is used in these 
formulas. If this value is used for sections other than 
round sections, such as I-beams, etc., to find torsional 
stress and twist, it will give much lower stresses and 
twist than actually exist. The standard torsional for 
mulas can be used if another value is used in place of 
polar moment of inertia (J). This value, which should 
be used for non-circular sections, is sometimes called 


the torsional resistance (/?) of the section 


Rules for Twisting 

To use the minimum amount of steel to resist twist 
ing 

1. closed sections where possible 

It has been found through mathematical analysis 
as well as experimental testing that the torsional re 
sistance of open structural sections made up of re¢ 
tangular areas 1s approximately equal to the sum 
of the torsional! resistances of the separate areas This 
means, for example, that the resistance of an I-beam to 
twist is equal to the sum of the torsional resistances 
of the web and two flanges. The two right-hand col 
umns of Table 2 list the results of mathematical analy 
sis and experimental testing to demonstrate this prin 
ciple 

The torsional resistance of a flat plate, therefore, 
would be approximately the same whether it was used 
as such or formed into an angle, channel section, et 
This is illustrated in Fig. 9. Samples of different sec 


tions, made of 16-gage steel, were subjected to torsion 


The flat section (A) twisted 9 The same piece of 
steel formed into a channel (3) twisted 9'/, When 
rolled into an open tube (C), it twisted 11 


When, however, this same section was made into a 
closed section by placing a single tack weld in the mid- 
die of the open seam, the torsional resistance increased 
anywhere from 50 to 100 times (see Table 2 


When the tube hecomes a closed section. the tor 


sional stresses are distributed more evenly over the 
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Fig. 9 Torsional resistance of flat plate A is same when formed into channel B, open tube C. When made a closed section 
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Fig. 10 Recommended sections to resist torsion 


total area, thus permitting a greater load. The solid 
or tubular round section, therefore, is best for tor- 
sional loading since the shear stresses are uniformly 
loaded around the circumference of the member, 

Next to a tubular section, the best section for re- 
sisting torsion is a square or rectangular tubular see- 
tion 

The greatest shear stress on any flat surface occurs 
along the middle. The flat surface closest to the center 
of gravity ol the section has the greatest shear stress. 
The further away we get from the center of gravity of 
a rectangular section, the lower is the shear stress, As 
a result of this, in the case of the square tubing, the 
greatest stress occurs in the middle of each of the four 
sides, with a lower stress at the corners. The more 
this section resembles a rectangular section, the more 
stress concentration there will be in the middle of these 
wide flat surfaces 

The poorest sections lor torsional loading would be 
any of the following open sections: flat plate, angle iron, 
channel section, Z-bar section, T-bar section, I-beam 
section, and an oper tubular section (see Vig 10). 

The principles of torsion which determine the best 
section for resisting twisting apply equally to built-up 
frames. As the torsional resistance of a section is ap- 
proximately equai to the total of the resistance of its 
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TWISTING 


BENDING ON EDGE 


Fig. 11 A flat member has much greater resistance to 
bending than to twisting 


individual areas, so is the torsional resistance of a 
frame approximately equal to the total resistance of its 
individual sections. ‘The torsional resistance of a frame 
whose lengthwise members are two channels would 
be approximately equal to twice the torsional re 
sistance of each channel section. The distance between 
these side members for purpose of this example is con- 
sidered to have no effect. Since the tubular section is 
best for resisting twisting, the torsional resistance of 
this frame could be greatly increased by making the 
channels into rectangular box sections through the addi- 
tion of plates 

2. diagonal bracing to inerease torsional re- 
sistance of frames 

A flat strip of steel has little resistance to twist (see 
Vig. 11). On the other hand, this same piece of steel! 
when set on edge is extremely resistant to bend. The 
torsional rigidity of this section, HR, is equal to the 
modulus of elasticity in shear times the torsional re- 
sistance of the member, ‘The flexural rigidity, £7, 
is equal to the modulus of elasticity in tension times 
the moment of inertia of the member 

In the first instance, the torsional resistance of the 
member depends mainly upon the cube of the thick- 
ness of the member; since this thickness may be a 
fraction of an. inch, the cube of this dimension be- 
comes very small. On the other hand, the moment 
of inertia of this section depends mainly upon the cube 
of the depth of the section, which in most cases, would 
be several inches and becomes a very high value. 

In the second instance, the modulus of elasticity in 
shear is much less than the modulus of elasticity of the 
material in tension 

As an example, the torsional rigidity, ER, of a '/, in. 
x 12 in. plate would be 5,400,000; while its flexural 
rigidity, £7, would be 2,160,000,000, or about 400 times 
better in bending than in torsion, 
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Fig. 12 Individual parts of this conventiona! base 
act as flat plates in offering little resistance to twist 


Fig. 13 Tensile stresses from bending occur at 90 deg to 
the member 


TWISTING 


14 Tensile stresses from twisting occur at 45 deg to 
member 


This principle affects the rigidity of a machine base 
when the base is twisted. A base with conventional 
cross ribbing provides the least resistance to twist, 
Fig. 12. This is because each cross rib acts the same 


way as the flat piece of steel subjected to a torsional 


load More efficient use of steel ribbing to resist 
twisting could be realized if the steel strip were placed 
in bending. To do this, the steel must be placed to 
take advantage of the internal forces that resist bend- 
ing and twisting. The direction of these forces can be 
illustrated in the simple experiment of breaking a 


piece ol chalk. 


THe JouRNAL 


4 
] 
4 
: 
4 
4 
{ 
| 
| 
! 
| 
| 
: 
: BENDING 
; 
2 
; 
| 


First The frac- 
ture is 90° with the chalk, because the chalk fails by 


break a piece ol chalk by bending 


tensile stresses resulting from the bending (Fig. 13 

Next, twist a piece of chalk until it breaks. The 
fracture is at 45° to the chalk Again, the chalk failed 
in tension, but the plane of the break has shifted to 45 
instead of the 90° as before. This illustrates that 
tensile stresses resulting from twisting lie on 45° planes 
with the member (Fig. 14 

Machine members, such as bases, therefore, should 
be braced at 45° to resist twisting with maximum effi 
ciency. By putting bracing at 45°, the bracing is now 
subject to bending rather than twisting forces. There 
fore, when designing a base to resist twisting ex 
perience in designing the lengthwise side members for 
bending is now used to design these diagonal members 

The tests illustrated in Figs. 15, 16 and 17 have been 


made on scale models of typical machine bases to il- 


Fig. 15 Model base with 90 deg bracing twisted 9 deg 


Fig. 16 Model base with 45 deg bracing twisted less than 
Y4 deg. It is approximately 50 times more rigid than base 
in Fig. 15 with 6% less bracing material 
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lustrate the increase in resistance to twist as a result 


of the diagonal bracing 

The base in Fig. 16 uses conventional cross bracing 
at 90° to the side members. This particular model 
under the given torsional load twisted 9 

Surprisingly enough, a flat plate has approximately 
the same resistance to twist as a channel section made 
of this plate. This sheet having the same thickness 
and over-all dimensions as the previous base and under 
the same torsional load twisted 10°. This means that 
a fabricator, as far as torsional loads only are con- 
cerned, could have done his customer as much good 
if he had shipped out a flat plate and mounted his 
equipment on this plate instead of making a com- 
pleted base out of the same plate by forming it into a 
channel section and welding cross ribs to it 

The base in Fig. 16 has diagonal braces at 45° with 
the side member It twisted less then '/,° and is ap- 
proximately 50 times as resistant to twisting as the 


base in Fig. 15, yet it used 6°), less bracing material. 

Sometimes it becomes desirable to reduce the thick- 
ness of the top panel ol a base Chis can be done by 
reducing the spacing of the braces which cuts down the 
length of the unsupported span of the panel. An ex- 
ample of this, comparing diagonal bracing with con- 
ventional bracing hown in Fig. 17 

This is a test on a scale model of a type bed used for a 
flat bed printing pres Phe model on the right has con- 
ventional bracing, that on the left has diagonal brae- 


ing. Each model is supported on three corners and is 


Fig. 17 Models of the beds for a flat bed printing press 
comparing 90 deg with 45 deg bracing. Reduced spacing 
allows top panel of base to be lighter 


Fig. 18 Applications: A. Frame for farm combine; B, 


Lever of packaging machine 
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loaded on the fourth. Diagonal bracing greatly in- 
creased the resistance to twist. 

Figure 18 shows additional examples of the applica- 
tion of diagonal bracing 

Fig. 18 A illustrates still another type of bracing used 
on a self-propelled farm combine. 

The lever shown in Fig. 18 B from a packaging ma- 
chine uses diagonal bracing to give it sufficient rigidity 
with very light weight 

3. Make end connections rigid to increase torsional 
resistance 

When a member having a noncircular section is 
twisted, the cross sections do not remain plane but 
warp (see Fig. 19). It is assumed that these sections 
are free to warp. The flanges of these members not 
only twist, but they also swing outward. If the ends 
of the flanges can be locked in place in relation to each 
other, this swinging will be prevented and the twisting 
resulting from this initial bending of the flanges will be 
greatly reduced 

There are several methods to lock the flanges to- 
gether (Fig. 19). The simplest is where the end of the 
member is completely welded to the supporting mem- 
ber. If the supporting member is not thick enough or 
rigid enough, then a thin, square plate may be welded 
to the two flanges at the ends of the member. An- 
other method would be to use diagonal braces be- 


Fig. 19 (Top) 


Blodgett 


Flanges of noncircular open sections rotate with respect to each other creating additional twist. 
(Bottom) Methods of locking flanges together to eliminate the additional twisting 
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tween the two flanges at the two ends of the member. 
Kither of these methods should reduce the angle of twist 
by about half, 


Summary 

To use steel more effectively in resisting bending, 
place flange material as far as possible from the neutral 
axis and connect the flange areas with some sort of 
web. However, in reducing the area of the section, 
it must not be reduced below strength or horizontal! 
stiffness requirements. Flanged sections provide 
strength in the horizontal direction. Square tubing is | 
best for stiffness about both horizontal and vertical 
axis 

If the ends of beams are welded rigidly into sup- 
porting members, its strength and stiffness are greatly 
increased, thus permitting the use of smaller sections. 

tigid beams also have inflection points of little or no 
bending moment at which point joints can be made 
most economically. 

Torsion is frequently a factor in machine design. 
To resist twisting with minimum steel, use closed sec- 
tions, either round, square or rectangular, wherever pos- 
sible. Diagonal bracing, rather than plain cross ribs, 
will increase resistance to twist with only a fraction 
of the amount of steel. If end connections of a non- 
circular section are made rigid, resistance to twist is 
greatly increased, 
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Fig. | Rear-axle housing with fitted flanges on each end is moving into position for welding 
while a welded housing is being ejected from rear of welding machine 


INERT-ARC 


CONSUMABLE-ELECTRODE WELDING 
FOR AUTOMOBILE REAR-AXLE HOUSINGS 


Gas metal-are process found to be a very 
salisfaclory mass-production tool for 
carbon-steel welding in the automotive 
industry 


BY E.G. LOMMEL 


Introduction 

The rear-axle housing of present-day Chevrolet pas 
senger cars is a partially welded, high-production item 
As shown in Fig. 2, welds in the finished housing assem 
bly may be difficult to detect at first glance. Never 
theless, there is a welded seam along both sides of the 
housing over its entire length just as there are numerous 
other welds—including, for example, a weld joining a 
cover to the banjo part of the housing 


E. G. Lommel i« Plant Engineer, Chevrolet-Buffalo D 
Corp., Buffalo, N. ¥ 
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Fig. 2 Cut-away view of assembled rear-axle housing 


The body of the axle housing is made from 0.146-in. 
cold-rolled, carbon-steel sheet stock. It is formed in 
two halves, which are welded together longitudinally 


during its initial stages of production. This is done 


with submerged ar velding The next step in pro- 


duction calls for the welding of a carbon-steel flange to 
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each end of the housing. Subsequent welding opera- 
tions include joining the flange cover to the banjo part 
of the housing and the attachment of assorted spring, 
bracket, brake and pipe clips to the housing by means 
of projection welding 

Attention in this paper is focused on the weld which 
joins the two flanges to the housing. As can be seen in 
Vig. 3, this is a circumferential fillet weld. It is one of 
the more critical welds encountered in the entire opera- 
tion for making rear-axle housings. It is now being 
made with mechanized, straight-polarity inert-are con- 
sumable-electrods welding To date, this process has 
been used in the production of almost 750,000 hous- 
ings 
Past Difficulties 


Prior to adopting inert-are consumable-electrode 
welding, the particular weld under discussion was first 
made with the open-are process and then with sub- 


merged are welding. Both were mechanized, and 


Fig. 3 Axle housing with flanges welded to end 


Fig. 4 Axle housing with flanges prior to positioning over 
each end 


Fig. 5 Close-up of housing with a flange welded on at one 
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results obtained with each left room for improvement 
In the case of open-are welding, net production per 
welding machine was limited to about 45 housings pet 
hour with a welding speed ranging from 15 to 18 ipm 
Porosity along with severe undercutting proved to be a 
problem: leakage through the weld was another prob- 
lem 

With the introduction of submerged are welding, 
gross production jumped to almost the level now being 
experienced with inert-are consumable-electrode weld- 
ing. Here again, however, difficulties appeared—with 
a major cause perhaps attributable to the smal! diam- 
eter of the parts being welded. The diameter was 
such that the flux would sometimes fall away from the 
parts concerned as they were being rotated during the 
welding operation. An open are would result, causing 
a marked degree of weld porosity. There were other 
difficulties too. For example, it was occasionally diffi 
cult to remove the flux for inspection purposes. As 
another example, starting failures were sometimes 
encountered which caused electrodes to stick to the 
work and pull welding heads out of alignment 

Over-all results obtained with these processes were 
the same in one respect: This particular welding oper- 
ation was a bottleneck in the production of rear-axle 
housings. Although true that different techniques 
conditions and fixtures might have eliminated difficul- 
ties experienced with each, a decision was made to gu 
elsewhere for a solution to the problem of how best to 
weld flanges to each end of the housing 


Solution to Difficulties 
Job Objectives 

In seeking a solution to previous difficulties, certain 
job objectives were established. These objectives are 
discussed below under separate headings: 

|. High-speed production. This, of course, was an 
obvious objective. 

2. Simplicity of operation. Prior to the fabrication 
of rear-axle housings for 1955 model automobiles, an 
operator was required to position each housing in a 
welding machine—and when welding was done, to take 
it out again. It was desirable to design welding 
machines for pushbutton, straight-through operation 
wherein a housing would be automatically ejected after 
the end flanges had been pressed on and welded to the 
housing 

3. Weld properties. The weid was required to be 
leakproof and structurally strong--and in being strue- 
turally strong, the weld had to be stronger than before. 
It had to be strong enough to take the full torque of 
the new V-8 engine as well as the full torque of braking 
which has become much more critical in that cars are 
now capable of exceeding a road speed of 100 mph 

1. Trouble-free process. This was a necessary ob- 
jective if previous difficulties were to be overcome 

5. Cost. As a result of previous welding difficul 
ties, it was not possible to attain a production efficiency 
greater than 60°. In view of cost savings that would 
ensue, it was desirable to increase this ratio to 100° 
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Fig. 6 Cross section of weld joining flange to housing 


In other words, this machine which was designed to 
produce 150 housings per hour (gross) or a net of 105 per 
hour, was only netting 60-65 per how 
Selection of Welding Process 

After laboratory and road proving-ground tests 
inert-are consumable-electrode welding was selected as 
the one process which seemed to offer the best DOSS! 
bilities for eliminating past difficulties and for meeting 
job specifications. When eventually selected for pro 
duction purposes, it Was and continue to be used for 
welding a forged 1020 carbon-steel flange to each end of 
a 1010-1008 cold-rolled carbon-steel housing \ dy 
assembled view of the two flanges and housing is shown 
Wn Fig } Prior to welding the lange is pre ssed onto 
and over the end of the housing 

Referring to Fig. 1. the sequence of operatior i 
briefly as follows First, the operator places the two 
flanges in retainers which are part of the elding 
machine Having done this. he ther positions a hou 
ing in the welding machine and mechanically press 


After dou 


both flanges over each end of the housing 


this, he pushes a button which actuate an automat 
mechanism for moving the housing ith flange Inte 
piace for welding. Welding then occurs automati 


while the operator places two more flanges and another 


housing into their initial position 


same button again, the operator automatically cause 
the welded housing to be ejected from. the elding 
machine while, at the same time, the next housi: y th 


flanges fitted over each end moves into we lding position 


Results 


tesults obtained with inert-are consumable-ele 
trode welding are now entirely itisiactory and in 
perhaps best be summarized in terms of original job 
objectives 


1. High-speed production. Gross production for 


each welding machine has increased to 150 housings 
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per hour. Net production has similarly been raised to 


100-105 per hour 


Simplicity of operatior he handling of hous- 
ings has been reduced to a minimum; and welding, it- 
self, is in effect a“ push-button” operation. The opera- 
tion has been further simplified due to the ease with 
which welds can afterwards be inspected visually, 
Finally, the operator is no longer required to handle or 
adjust flux-handling equipment which was previously 


required with submerged are welding 


3. Weld properti Weld appearance has been 
important in that welds are inspected visually for 
proper weld location as well as for external evidence of 


incomplete penetratior wa urine “voleanos”’ Or 
called worm hol In this re pect welds made with 
the inert-are consumable-electrode Process have been 
entirely satisfactory as can perhaps be seen from Fig, 
Figure 6 illustrates the cro ection ol a typical weld 
made with inert-ar consumable-electrode welding. 
Close study shows that welds made with this process 
are porosity-free, Close study also shows a high degree 
of fusion between the we ldment and base metal The 
result is a weld that is leakproof with respect to grease 
and has an average shear strength of about 75,000 Ib. 

1. ‘Trouble-free proc In its present form, the 
nert-are consumable-electrode Process has been most 
satisfactory in that difficulties encountered with prior 
methods have been eliminated. For example, equip- 
ment-maintenance trouble sociated with the use of 
an abrasive flux are no longer a problem; and, similarly, 
“volcanos” or worm holes are no longer found in welds, 

(As originally installed, the inert-are consumable- 
electrode process was installed with motor-generator 
sets and control Phew ere found to be rather 


unsatisfactory because of First, the slow 


build up of power in those sets caused welding wire to 
stick to the work Second, the high open circuit volt- 
age ol these et backs at the tips 


of welding guns 


These problem ere overcome by replacing the 
original motor-generator set ith a constant potential, 
rectifier-type of power suppl Similarly, proper 
shielding overcame hielding problems which were 
initially associated th this particular application of 
inert-are consumabie-electrode elding Laboratory 
experimentation gave the ers to que tions dealing 


vith welding condit 
As final evidence of the suces ol this process, rejects 
ire now limited to about 0.507 of total rear-axle housing 


produc tion 


5. Cost \s menssured terms of consumable 
materials, the cost per hou g | ow 7.25 cents 
W ire 
Argon Ole 
rou Cos! 7 2he per housing 


(ost resuit y from the change over to inert- 


are consumabdie-elect rode eld , have been far 


reaching In the velding operation is 


no longer a bottleneck in axle production. Secondly, 
over-all efficiency has increased from about 60°% to the 
looked-for 100°, figure 


Details of Welding 
Equipment Requirements 


The equipment required for this application of inert- 
arc consumable-electrode welding cannot operate with- 
out an adequate supply of shielding gas. In this appli- 
cation, the shielding gas is a mixture of 98% welding 
argon and 2% oxygen. (Although any description of 
the function of the oxygen is beyond the scope of this 
paper, its presence is necessary when using straight- 


polarity current for welding carbon steel with the inert- 
The argon-oxygen 
mixture is supplied by pipeline from the bank of mani- 


are consumable-electrode process.) 


folded cylinders in Fig. 7 
Excluding the welding fixture, specific items of 
First, there is a power- 


equipment are as follows 
supply unit, which is a constant-potential, reetifier- 


Fig. 7 Manifold argon cylinders (containing 2% oxygen 
for straight-polarity welding) 


type direet-current power source. An exterior view of 
Then there is a wire-drive 


this unit is shown in Fig. 8. 


unit consisting of wire on a reel, controls, and a drive 


motor to feed the wire to a water-cooled welding torch 


In this application, there are two wire-drive units and 


two torches for each rear-axle housing welding machine 


Each torch is mounted in a fixed position over the work, 


which is automatically rotated during welding. 

A complete wire-drive unit may be seen in Fig. 9. 
As shown in this illustration, the wire drive unit is 
mounted at the top of the welding machine, with the 
wire reel being attached to the upper part of a box con- 


taining the controls while the drive motor is attached to 
The drive motor shown 


the lower portion of the box. 
here is essentially a direct-current shunt motor with 


two gears driving a set of rollers which pull the wire 
The action of the motor is governed by 
relays 


from the reel 


sequence controls consisting of necessary 


unit 
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Fig. 8 Exterior view of constant-potential power-supply 


mounted in the control box for starting and stopping 
the motor, Sequence controls in the control box also 
include solenoid valves to start and stop the flow of 
water used for cooling the torch, and to start and stop 
shielding-gas flow to the torch. 

Wire, which is pulled from the reel by the drive motor, 
is fed to the work through the guide tube of the weld 
ing torch, shown disassembled in Fig. 10. In like 
fashion, water and the shielding gas flow through sepa- 
rate tubes to indicated water and gas connections on the 
torch. (A third tube carries water from the torch 

One of the most essential parts of each welding 
machine is the fixture. Locating the flanges on the 
housings at the proper point, transferring the housing 
with flanges into position for welding, turning the 
housing at the proper welding speed, and finally eject- 
ing welded housings through the back of the welding 
machine—these are functions of the fixture. 

Welding Conditions 

In this application, the relationship of the welding 
torch to the work is a critical factor with respect to the 
success of welding. As shown in Fig. 11, the torch is 
15 deg downhill from the top of the housing and slanted 
15 deg to the face of the flange. The tip of the nozzle 
is '/y in. from the work. This '/,-in. dimension is very 
important for two reasons. First, if the tip was closer 
to the work, spatter from the work would clog the 


nozzle. Second, if the torch was farther away from 
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Fig.9 Wire drive unit (wire reel and drive motor attached Fig. 10 Disassembled welding torch 
to control box) 


OPERATION PROCEDURE 
FOR WELDER 


the work, poor welds might result due to inadequate 


gas shielding. At this dimension, the effects of spatter L 25-27 VOLTS 
are practically nonexistent and gas shielding is ade ADJUST WIRE SPEED FOR 
quate 2. 390 AMPS MIN. SPATTER @ CRACKLE 
As stated previously, the shielding gas is a mixture 3. 1S SEC. TRAVEL TIME 
of 98°, argon and 2°) oxygen. Gas flow to each torch 
ranges from 25 to 30 cfh-——or a total of 50 to 60 cfh per 4. NOZZLE POSITION (GEE SKETCH BELOW) 
welding machine. Corresponding current and voltage 
conditions are as follows: straight polarity, direct 45° D> 
current—400 to 420 amp; are voltage—25 to 25 \ L Vi, 
open circuit—28'/, to 29 45° 
The wire used in this application is wash-coated s | Pi: 
with a metallic oxide, which helps to stabilize the ar 4k ae 
and modifies the wire burn-off rate in straight-polarity 
welding. It is '/y in. in diameter and, at 420 amp, i ‘ " 
consumed at a rate of approximately 25 fpm | 4] 
Operation of Equipment 
As previously indicated, the first step on the part of _— u /Y 


an operator is to place a housing into the welding fix 


ture and to locate a flange at each end of the housing 


The next step is to press the flanges onto the housing T PER WR 
This Is done through pressure exe rted | Y a hydraulic 5 GAS FLOW 25-50 CU. F 4 
READ TOP OF BALL 


cylinder as it pushes against a cast-iron block, which in 


REMOVE SPATTER FROM GAS CUPS 
EVERY HOUR 


turn forces the flanges onto the housing. There is a 6 


evlinder and block at each end of the housing and 


WATER FLOW | PINT TO { QUART PER 
MINUTE. PER HEAD 


adjustable nuts between each cylinder and block con 7 


trol the distance each flange moves as it is being 
pressed into position on a housing Fig. 11 Welding torch angle 
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Fig. 12 Close-up of fixture 


Fig. 13 Operator in visual testing and repair booth 


When each flange is properly located on the housing, 
pushing a transfer button moves the housing with 
flanges into welding position. After the transfer 
mechanism has returned to normal position, platens 
move down over the work and make up a limit switch. 
At this point, the wire-feed motor inches wire down to 
the work. As the wire makes contact with the work, 
it energizes a relay that starts the sequence of opera- 
tions in the control box. This opens the water- and 
gas-control valves, and throws the drive motor into its 


action of feeding wire at a rate of approximately 25 
fpm. Welding is timed by synchronous timer. At 
the proper time, the timer cuts off the wire drive motor, 


which is stopped by dynamic braking. The platens 
then retract and wait for the operator’s next signal. 
Fixture Design 

Locating the two flanges on each end of a housing 
was found to be one of the most critical steps in the 
whole operation. 
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Fig. 14 Air pressure test (test gage mounted on axle housing) 


(1 If the flange was pressed on too far, all the 
weld would be on the flange and it would not be fused 
with the housing. If the flange is not pressed on far 
enough, it would be possible to scrap the entire housing 
because of burn through 

(2) The positioning of each flange is maintained to 
within +0.020 in. A total pushing effort of 15,000 
lb is supplied by 7-in. hydraulic cylinders with a pre 


sure of about 400 psi As will be noted from Fig. 12 
there is a heavy block to the far left of the fixture and 
another block to the far right of the fixture— with 
hydraulic cylinders (not shown at the left) activating 
both blocks 

(3) These blocks carry the details that positior the 
flange axially on the housing and also the pilot to guice 
them onto the housing 

(4) The housing is held in position Tor the pressilig 
operation by a center locator with expanding location 
points Initially these points contac ted the housing at 
four widely separated areas, but it was found that 
when the press fit approached the maximum of 0.015 
in., the housing would spring too much and sometime 
even split at the longitudinal weld seam. In order to 
eliminate this difficulty, a radius type locator wa 
designed to match the curvature of the banjo LD and to 
be as close to the centerline of the housing as possibie 
This locator is expanded by a wedge operated by an ai: 


cylinder 


Leakage Tests 


Prior to any testing for leaks, a cover is welded to 
the banjo part of the housing with the submerged-ar 


process immediately after the two flanges are welded 


onto each end of the housing After this operatio: 
testing 1s carried out in two stage First, the welded 
housing is visually inspected for readily apparent weld 
impertections Later, the completed axle housing 


subjected to a final air-pressure leakage test 


As shown in Fig. 13, all housings are visually 
inspected by welde rs in booths and repaired at this 
point Repairs consist of adding additional filler 


metal to welds that show external evidence of incom 
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urface holes, Origi- 


plete penetration 
nally, the housings were submerged in water at this 
point, and the welds were checked with air under pres- 
sure. However, it was found that, with inert-gas con- 
sumable-electrode welding, the welds were either com 


pletely sound or the holes were so apparent that 90% 
of any defective welds could be repaired without sub- 
merging in water and then 100°; checked on the line 
with air except for any welds that might have been 
missed by the operator! 

Fig. 14 shows the setup used for the final air-pressure 


test. With this setup, all completed rear axle-housing 


assemblies are checked 100°) on the asse mbly line for 
leak This is done by clam: yan ai fixture over a 
breather hole on the housing and filling with air at a 


pressure of approximately 20 p The air is then shut 
off, and the leak-down is measured over a definite time 
faster than anticipated, 
the inspector immediately checks for leaks by turning 


the air back on and checking with his hand to discover 


interval If the leak-dow! 


where air is escaping from the housing As soon as 


this leak is found, the housing is tagged and taken off 
the assembly line into a repair area where leaks are 
repaired 

Approximately 7 to 8 out of every 1400 housings are 
rejected each shift with the 100°, check on the line 
However, not all of these are rejections because of weld 
leaks in that seal leaks contribute a great portion of 
these rejections In addition to leaks which may occur 
through the longifudinal-seam and end flange welds, 
leaks may occur at the axl haft seal, the pinion shaft 
seal, and the gasket aroul d the joint where the carrier 


1s mounted on the Danio 


Conclusion 

The use of inert-vas consumable-electrode welding 
for rear-axle housings is one of the first applications of 
this process in the automotive field Under the con- 
ditions outlined here, this process has proved a very 
satisfactory mass-production tool for carbon-steel 
welding. Furthermore, its use has eliminated difficul- 


ties formerly experienced with other welding methods 
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Keys to efficient welding cir- 
cuit maintenance care shown 
here. These include welded 
copper joints, vulcanized insul- 
ation covering and lock-type 
quick connectors 


EFFECTIVE 


WELDING CIRCUIT MAINTENANCE 


Careful analysis of maintenance problems, coupled with 


x 


limiting of material and operating costs, enables plant 


An effective program of welding circuit maintenance, 
initiated in 1951 at Caterpillar Tractor Co. in Peoria, 
Ill., and now virtually complete, has resulted in con- 
tinued savings averaging approximately $1200 per 
month {see Table 1). Careful analysis of the ever pres- 
ent problems of maintaining quality yet limiting mate- 
rial and operating costs has enabled us to set a record 
How this was accom- 
plished is worth recording; it is important information 


for efficiency and cost control. 


for all other companies faced with similar maintenance 
problems. Because of the heavy machinery used in 
fabrication of road building equipment, one of the most 
serious cost problems encountered by our company was 
its inability to salvage the considerable quantities of 
welding cable damaged in the shops. 

Various methods of splicing damaged sections were 


tried and discarded. Some were unsatisfactory from a 
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Circuit Maintenance 


standpoint of conductivity. Others were dangerous 


from a safety standpoint. Those which were reason- 
ably efficient were far too costly for regular use. 
Another serious problem was the effect on welding 
quality which resulted from current loss due to poor 
Not only cable, but 


also holders, connectors and ground clamps heated up 


conductivity in welding circuits. 


Table 1—Analysis of Savings Effected 


1. Salvage 96% of cable formerly discarded $ 900 
2. Lowered maintenance labor costs 50% 
3. Reduced quick connector maintenance costs 
65% 
1. Reduced ground plate cost and increased life 
300% $ 300 
5. Increased electrical efficiency 15% 
6. Inereased operator efficiency because of heat-up 
elimination in circuits and holders 
7. Elimination of safety hazards 
Savings per month $1200 
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This 


caused weakening at connections which, in turn, caused 


excessively, heating and subsequent cooling 


frayed and broken cables In the case ol soldered 

joints,excessive heating-up caused the solder to melt out 

Clamp joints loosened, causing arcing and subsequent 
pj 


current loss. All of this necessitated continual main 
tenance 

In addition to actual cost involved, the more serious 
problem of operator discomfort was an important fac- 
tor. During production welding on heavy jobs it was 
necessary for operators to use two holders and alternate 
them as each became too hot to handle. In addition 
to the double cost involved in the use of multiple holders, 
the men also needed buckets of water in which the hot 
This 


maintenance by causing severe corrosion of cable strands 


holders were left to cool. added considerably to 
at holder connections and thus necessitated too frequent 
repairs 
How the Problem Was Attacked 

When it was determined that the various types of 
mechanical and soldered joints had failed to adequately 
provide what was wanted in the way of more efficient 


circuits, various other methods were attempted 


Damaged cable is placed in mold for splicing. 
Cable ends are prepared and clamped in graphite crucible 


Fig. 1 


Fig. 2 Finished welds on cable, holder, lug and quick 
connectors 
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using silver solder instead of soft 
Though 
the joint was much more efficient, the price was several 


The first of these 
solder was eliminated because of excessive cost 
times that of soft solder, and did not justify the result. 
There still remained the problems of excessive damage 
and burning of cable insulation during installation-—es- 
pecially on lugs, etc., and the need to properly clean 


the flux to avoid loss of conductivity. Obviously this 
Was expensive 

Another method, tried and finally adopted as stand- 
ard practice, was thermit welding (see Figs. 1 and 2). 
This method produced a satisfactory copper weld which 


is as efficient as the cable itself 


How One Problem Was Solved 


With this all-copper-welded connection, melt-out, 
burn-out, loosening and corrosion are completely elimi- 
nated. Properly used, there is no damage to insulation. 

Thermit welding equipment is inexpensive and no 
special skill is required to produce trouble-free joints. 
Materials are no more expensive than ordinary solder. 

Yet other problems remained to be solved before the 
circuit maintenance program could reach peak efficiency. 


Importance of Proper Insulation 

Without proper insulation even the best connections 
cause trouble Aside from the all important problem 
of current loss, there are safety problems to consider. 

Most logical insulating material, tried first but found 
inadequate, was regular This lacked 
durability under abrasion due to sliding and flexing. 
It was unable to withstand heat from the cable, was 
In service, with 


Iriction tape 


burned badly and frayed by spatter 
cable getting greasy and oily, tape would not stay in 
place 

Even more expensive insulating tapes were tried, but 
these too were unsatisfactory for the same reasons, 
Actually with 400-500 amp going through connections, 
slipped insulation, with bare strands arcing, represented 
Thi 


eliminate use of tape of any kind 


a serious safety hazard caused the decision to 


Vulcanizing Proves Most Efficient 


After various rubber sleeve arrangements were tried 


and discarded for a variety of reasons, it was decided 
to try neoprene vulcanized cable connections, 
4 series ot test 


Naturally the size and extent of a company's 


were conducted and a vulcaniser was 
chosen 


maintenance problem must determine advisability of 


using such equipment Several vuleanizing units, 


suitable for less demanding operation, are available at 


very low cost Subsequent result and SAVINGS sub- 


stantiated the writer's opinion of this type of equipment. 


Vulcanizing is done easily and effitiently by mainte- 


nance personnel (see Fig. 3). Aluminum molds used in 


the vulcanizing process are furnished by the manufac- 


turer at relatively low cost. For special applications 


new molds are easily made. Neoprene wrapping tape, 
actually less expensive than conventional tape when 
used in making the 


length of service is considered, j 


vulcanized splice 


$27 


| 
a 


The finished joint, using welded copper connections 
and vuleanized insulation, is as efficient and durable as 
the cable itself 
the connection virtually eliminates safety problems. 


Having excellent insulating qualities, 


Its small profile makes it safe to drag the cable when 
necessary since the load is spread over both insulation 
and connection. lesult of this procedure has been the 
ability to salvage and re-use about 96% of welding 


cable 


Example of Cost for Typical Cable Repair 


Including a full copper splice and vulcanized insula- 
tion, but not including amortization of the vuleanizer, 


here is how joint costs are estimated: 


: Thermit welding material $0 385 
Mold 0 O15 
Vuleanizing material 0.09 
Labor 0.51 
Total $1 


The amortized vulcanizer cost is not listed since no re- 
pair has been necessary, and the small cost for elec- 
tricity (about that of using an electric iron) is insig- 
Minor injuries to cable 
insulation, with no conductor damage, cost about 25 


nificant in most operations 


cents per repair 

Since 2/0 cable in 1000-ft reels costs about $0.50 per 
foot, and 3/0 about $0.60 per foot, it is obvious that 
this program, enabling the operation to reclaim 96°% of 
cable formerly scrapped, results in considerable savings. 
Actually this saving alone amounts to about $900 per 
month 


Problems in Relation to 
Arc Welding Accessories 


Because conductivity problems, overheating of cable 


and accessories, high maintenance costs, etc., were prev- 
alent throughout all welding circuits, it was necessary 
also to apply the same corrective measures to accesso- 
ries (see Fig. 4). Thus holders, cable connectors, lugs 
and grounds were carefully examined and efficiency—or 
lack of it 
Lugs 


Starting with cable connections at machines, it was 


analyzed 


decided to use special lugs with studs suitable for the 
same type of welded copper connections as used to join 
the cable 
sive than conventional solder or crimped types, proved 


These studs, though slightly more expen- 


so much more efficient and long lasting that the very 
small additional cost is justified. 


Quick Connectors 

Believing very strongly in the use of electrode holder 
leads, or ‘“whips,”’ the writer next investigated the vari- 
ous available types of quick connectors. Though many 
of these had valuable features, one type proved most 


efficient. This was a locking-type connector adapted 

for use with the welded-type copper cable connection. 
The use of “whips’’-—a short length of cable welded 

at one end to a quick connector and at the other to an 


electrode holder -has eliminated cost of operator's 
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waiting time, maintenance man’s time and overhead 
They minimize operator fatigue by giving him a lighter, 
more flexible lead which is much easier to manipulate. 
By having spare “whips’’ available, these can quickly 
be put on the job in the event of an emergency or holder 
breakdown. 

Insulators for the quick connectors are vulcanized in 
a special mold, the same equipment as used for cable 
Both halves of the connector are thus insulated and 
This 


method has resulted in complete elimination of arcing 


permanently attached to the cable insulation 


and former high maintenance costs of replacing cracked 
or broken fiber connectors. The connections and cable 
strands are protected and a good waterproof joint 
results 

This program reduced maintenance on quick con- 
nectors by approximately 


- 


Fig. 3. Molds are inexpensive and last indefinitely. Dur- 
able insulation withstands flexing and prevents arcing 


Grounds 

On most operations, because of the size and type of 
weldments produced, conventional ground clamps are 
not practical. Instead, such grounds are fabricated 
Nor- 


mal procedure now is to first attach the cable to a cold- 


from serap plate approximately 5x 7 x | in. thick 


rolled rod by welding it with the thermit-type copper 
weld. The rod is then are welded to the plate, a loop 
is tacked on, and this is pressed against the cable as an 
additional support to prevent flexing and possible 
broken strands. The result is a long lasting, 100°; 
efficient electrical connection between the welding ma- 
chine and weldment. 
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Fig. 4 Welded and jacketed; ready for production 


In contrast to the former method of drilling and 
tapping holes for mechanical clamp-type lugs, this pro 
cedure has resulted in a 300°, increase in the life of the 
plate, now fabricated at about two-thirds of previous 


cost 


Electrode Holders 

Because of our success with 100°; welded copper cir 
cuit connections, it was decided to follow the same pro 
cedure in the case of electrode holder 

Several types ot electrode holders were tried and re 
jected for various reasons, primarily because they were 
not easily adaptable to the welded cable connections or 
could not be secured to the cable jacket Klectrode 
holders, with a solid copper connection, and a clamping 
device for securing it to the cable yar ket as well, were 
finally selected. The holder is now standard equipment 
As a result of this standardization program, with the 


new type holders, costing about the same as conventional! 


types in 300 and 500 amp sizes, over-all costs of holder 


maintenance have been drastically reduced and 

fraying at the holder has been practically eliminat 
The practice of using two holders alternate 

allow cooling, has been discontinued ind water buch 


ets for cooling holders have been discarded 


Summary 
There are about 700 welding machines in regular 
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operation in our Peoria plant. Each machine requires 
from 60 to 250 ft of cable \bout 60 ft is most common 
with half on the electrode side, half on the ground side 
All welding circuit repairs are made at a central 
maintenance shop rather than on the job. If an emer- 
gency arises, such as cut cable, part breakdown, ete., a 
spare (whip or entire lead) is furnished from the main- 
tenance shop and the damaged item returned for repair, 
Most of these “whip 
18 completely pone 
It is neither economical nor efficient to send main- 


‘remain in service until cable life 


tenance men on “fire alarm’’ calls to make repairs 
They would be forced to stop working on their cur- 
rently scheduled job In addition. the production 


welding operator would be idle and additional overhead 


for down-time would add to maintenance costs These 
costs turn into savings by the pare ’ program 

Because the « of equipment necessary to conduct 
a program of this kind is moderate, within the scope of 


most operations, it could easily be adapted by other 


shops 
rhe elimination of many quality and cost prob 
vorth the in nent even for welding de- 


is Wel 


partments where consi ly fewer welding machines 


are used tment in circuits and 
equipment, many manulacture! velding departments 


can profitably adopt most of the features of this pro- 


gram 


Maintenance $29 
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Typical application of consumable-electrode carbon-dioxide-shielded welding of mild steel 


MOISTURE AND ITS EFFECTS 
IN CARBON DIOXIDE WELDING OF STEEL 


For good welding practice, the moisture Introduction 
, sx. % Some of the deadliest enemies of the welding arc are air 
content in carbon dioxide should be and water. Air is bad for the welding are since nitro- 


kepl as low as is practical gen is present and water has hydrogen in it. soth ol 
these gases tend to cause bad weld porosity and brittle- 


ness. In metal-arc welding, one function of the flux 

BY R. W. TUTHILL 

coating on the electrode is to exclude air from the arc 

area and also to ionize the are gap. The bad effect of 

moisture in the flux coating, in this type of welding, led 
to the development of low-hydrogen electrodes 

In economical gas-shielded welding of mild steel, the 

R. W. Tuthill is Supervisor, Welding Process Engineering, Welding Depart air 1s excluded from the weld puddle by the use of car- 


ment, General Electric Co., York, Pa 


Presented at AWS 1055 Fall Meeting held in Philadelphia, Pa., Oct. 17-21 bon dioxide Kits. It seemed logical, then, that moisture 
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in this gas might also have a detrimental! effect on the 
results of the weld in somewhat the same way that 
moisture in the flux coating has a bad effect in metal- 
arc welding 

This reasoning led to an investigation of the effects of 
moisture in carbon dioxide gas when used as a shield for 
the consumable-electrode welding process on mild 
steel Sefore we discuss this moisture investigation in 
detail however, some discussion ol carbon dioxide it- 


self is pertinent. 


Nature of Carbon Dioxide 

It is important for the potential user of carbon diox 
ide gas-shielded welding, to know something of the 
nature of this gas. Commercial cylinders of this gas 
for welding are different from inert gases About 68% 
of the tank volume of a full tank is liquid carbon dioxide 
and the other 32° is compressed gas in a new tank of 
gas. Cylinders of inert gas are all gas with no liquid 
phase. When the carbon dioxide regulator-flowmeter 
is turned on, gas is drawn off from the top of the liquid 
at a rate which can be above the recovery rate of the 
tank, therefore, the gas above the liquid may be de 
pleted unless two tanks are used in parallel for each 
When the tank is first used, the pres 


sure will be approximately 875 |b per sq. in. at 72° F and 


are (see Fig. 1) 


it will hold this pressure of 875 |b per sq. in. so long as 
there is any liquid changing to gas in the tank and the 
temperature of the tank does not change As the tank 
is used, more and more of the volume in the tank is gas 
When all of the liquid turns 
to gas, then the pressure will begin to drop and it will 
The tank will hold the max- 


and less and less is liquid 


do this rather rapidly 
imum pressure for almost the full useful life of the tank 


and, as soon as the pressure begins to drop sharply, the 


tank should be taken out of use 
Also. it may be necessary, under conditions of high 


flow. to use a special carbon dioxide flow meter-regulator 


Fig. 1 Parallel tanks with heater 


or supplementary heat to prevent the regulators from 
frosting up with moisture both inside and out (see Fig. 
1) Che expansion of gas through the regulator cools 
it Che internal parts ol the regulator may become 
cooled below 32° F and, if so, then any moisture in the 


gas may deposit in the regulator as ice 


Effect of Moisture 

The purity of carbon dioxide gas is of the same order 
of magnitude as inert gases that is, above 99.5%. 
As with other gases, it is the type of impurity that is 
important. In carbon dioxide, one of the impurities 
can be water. Since early work exploring the use of 
CO, indicated erratic results, a program was under- 
taken to evaluate the effect of moisture in the new gas 
medium. The importance of moisture in manual 
flux-coated rod welding, with the introduction of low- 
hydrogen electrodes, indicated that some study should 
be made of the effect of moisture in gas-shielded weld- 
ing 

One way to express the amount of moisture in the gas, 
is to measure the temperature of the gas when the mois- 
ture present in the gas will condense, This tempera- 
ture is called “dew point the larger the quantity of 
moisture in the gas, the higher will be the dew point. 
\ test installation was made to indicate and adjust the 


dew point (see Fig. 2 \ieasurements were made of 
moisture content in several bottles of commercial weld- 
ing-grade carbon dioxide The results of these tests 
are shown in Table | (xs can be seen, there was a wide 


variation between the high moisture high-dew point 
13° F), 
It appears that the problem of keeping the gas dry is 


3° F) and low moisture low-dew pont | 


one of insuring that dry tanks are always used 

Another method of utilizing carbon dioxide gas, 
available to fairly large users, is a bulk storage tank 
provided by the supplier of carbon dioxide gas and this 
tank is kept charged with liquid carbon dioxide. Gas 


Fig. 2. Dew point indicating and controlling set-up 


| 
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Table |—-Dew Point Measurements of Commercial Carbon 


Dioxide Cylinders 


Brand A, °F Brand B, ° F 


18 — 33 
17 3 
16 

2 17 
1s 3 
28 
26 - © 
~ 28 ~17 


Table 2—Chemical Composition of Electrode Used for 
Moisture Evaluation 


Klement Composition, % 
Carbon 0 09 
Manganese 0 88 
Silicon 0 46 
Aluminum 0.01 
Phosphorus 0 015 
Sulfur 0.025 


Table 3—Mechanical Properties of Weld Deposited Metal 
Vs. Dew Point Using Carbon Dioxide Gas 


Elonga- 
Yield Ultimate tion, Hardness 
Dew strength, atrength, in Rockwell 
point, pest pa 2 in B 

+00 8S, 200 SS 
65,250 81,411 15 85-87 
+50 67,700 82,250 16 BS OSU 
+20 71,000 84,000 1! 86-87 
+11 66,350 84,000 12 
0 66,000 80, 500 18 St) SS 
Is 64,400 78,500 22 
26 66, 500 82,500 20 87 SU 
33 67,400 82,500 20 8687 
3 66, 200 81,800 24 85 86 


is supplied to this tank regularly by refilling the tank 
from a tank truck with liquid carbon dioxide being 
pumped into the tank 
bon dioxide gas is very desirable for two reasons. 


This method of obtaining car- 


First, the carbon dioxide is more economical when pur- 
chased in this bulk form and, second, gas of lowest 
moisture content is obtainable in this way. 

Another method of supplying carbon dioxide gas is 
available to the user. This consists of filling a tank 
with blocks of solid carbon dioxide (dry ice), sealing 
this container, and allowing the gas to form a saturated 
liquid. This method has been used but it appears 
quite probable that this method, although economical, 
will produce considerable amounts of moisture in the 
system with dew points very high. The main source 
of moisture with this arrangement comes from the con- 
densation of moisture in the air, on the blocks of carbon 
dioxide, during the charging operation. 

When using bulk carbon dioxide systems, it is even 
more important that adequate pressure regulating 
equipment be used to insure that the gases would not 
be cooled below 32° F during the expansion process and, 
sO, considerable care should be used in selecting proper 


flowmeter equipment. A flowmeter, adequate for one 
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arc using gas from a tank, might not be adequate for a 
multiple-are installation. 

A test installation (Fig. 2) was set up in the labora- 
tory so that moisture could be added to dry carbon 
dioxide gas to produce a shielding gas having varying 
dew points. By using the tank with the lowest mois- 
ture content, it was possible, by bubbling a portion of 
the gas through water, to adjust the dew point from 
—43° F to +90° F. 

The electrodes used in these welding tests were '/\»-in 
This elec- 


trode was chosen since it proved to be satisfactory in 


diam of a composition shown in Table 2. 


previous tests comparing available electrodes.’ 

With the dew point varied over the whole range, all 
weld metal test specimens were prepared. An exam- 
ination of the results shown in Table 3 indicates some 
First of all, high moisture con- 


tent did not materially affect yield strength, hardness, 


very important points. 


or ultimate strength. It did affect percent elongation 
Above —20° F dew point, the elongation dropped and 
readings became erratic and not easily duplicated. Al- 
though the change in elongation was definite, there was 
a great deal of abnormality in the specimens at the 
high moisture points. X-rays of all weld metal spec- 
imens did not show wide variation in porosity but poros- 
ity and cold shuts did show up in the pulled specimens. 

Exographs of welds made with varying amounts of 
moisture did not reveal any significant increase in 
porosity with increase in dew point. All welds ex- 
amined would normally be considered acceptable in 
this respect. 

Spatter did increase with the addition of moisture to 
Figure 3, a radiograph, shows the increase in 
spatter typical of the higher dew point gas 


the gas. 
It appears 
from these tests, that an effort should be made to keep 
the dew point at —20° F or below. The test, made on 
commercial grade COs, Table 1, indicated that not all of 
these tanks would meet this requirement, although they 
do not appear to be very far from the desired value 
Another effect noted in this investigation is shown in 
Fig. 4. 
the top surface. 


This is a hole right into the weld, visible from 
This was on a lap joint on °/ yin 
thick plate, welded with carbon dioxide on a production 
part. The cause of the hole is not definitely known. 
However, in our investigation on all weld metal spec- 
imens, we observed these surface holes after we cooled 
the plates between passes by dipping in water. The 
second pass showed these holes. This was considered 
significant and the practice of cooling with water was 
discontinued and the holes were not again observed 
This trouble may develop in production applications 
since it is possible that high moisture concentrations 
may accumulate in the regulator-flowmeter by freezing 
(even though the gas being used has a low dew point 

If higher flows are used, then the regulator can pass 
without cooling the gas below 32° F. The resultant 
slugs of ice may come free from the regulator and enter 
the weld puddle. 
pear if water is the cause. 


This could cause such holes to ap- 
The holes were not noted in 
our work if the plates were kept dry during cooling 
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DEW POINT 
-20°F 


Fig. 3 Radiograph showing difference in spatter with 
high dew point 


The lower the moisture content of the gas, the less 


chance of water freezing in the regulator 


Application 

Jecause of obvious economies carbon dioxide costs 
but a fraction of one cent per cu ft) the future of gas 
shielded mild steel welding depends upon our ability to 
use this gas 

Certain techniques are required to apply this gas 
that are slightly different than those techniques needed 
for inert gases For one thing. a very short are is neces 
sary and the are length must be held constant because 


High wire feed 


speeds must be used to give as high current densities as 


this controls spatter to a yreat extent 


possible 
Whv do we de- 


sire constant ar¢ length and not constant are voltage 


We mentioned constant are length 


nanual metal are 
He does not 


concern himself with voltage since he knows from ex 


Consider the welding operator in 


welding. he holds a constant are length 


perience that, if he holds are length constant, he wil 
control undercut, penetration, spatter and the qualit 
of the weld This new gas-shielded method of welding 
is no different than metal are in this re spect: constant 
are length is desirable, even on automatic equipment 


In order to get constant are length in this type of weld 


Fig. 4 Hole in air-conditioning compressor 


ing, it is imperative that a welding generator be used 
which has a rising volt-ampere curve,?™* 
Since the arc characteristics themselves, in this type 
of welding, are rising -that is, an increase in current re- 
quires an increase in voltage for constant are length 

any constant are length machine will also be a constant 
voltage machine so long as the wire feed speed is not 


changed. If the wire feed 


speed is increased, this re- 
quires an increase in current and a constant are length 
machine will automatically increase the voltage re- 
quired across the are to hold this constant are length, 
However, a constant arc voltage machine, although it 
will hold a constant are length for any specific setting of 
wire feed speed, requires that the machine be reset if the 
wire feed speed is changed, in order to hold a constant 
are length 

The results of these tests indicate that moisture in 
carbon dioxide has an adverse effect on the ductility of 
the weld metal However, the yield and ultimate 
strength appears to be unaffected by moisture in the 
gus Another factor of importance is the increase in 
spatter which ¢an be kept to nnn by using dry 

These tests also indicated the importance of not only 


using dry gas but »ol the precautions that need to be 


taken to insure adequate flow of gas with the use of two 


tanks of gas per at d correct flowmeter regulators, 


Conclusion 
Future study may indicate that other impurities in 
this gas may have an effect on the weld metal It ap- 
pears, however, that for good welding practice, the 
moisture content in this me welding medium should 
be kept as low as is practical-——at least 20° F dew 
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Welding 4130 steel automatically 


GAS-SHIELDED CONSUMABLE-ELECTRODE 


WELDING OF 4130 STEEL 


Standard AIST low-alloy electrode analyses with controlled phosphorus 


and sulfur contents found to provide hardenabilily characteristics in 


BY Cc. R. SIBLEY 


Introduction 

To weld the low-alloy high-tensile strength steels, such 
as AISI 4130, 4140 and 4340, suitable filler metals must 
be developed which will respond to the heat treatment 
that is used to obtain optimum plate properties. The 
heat-treated weld should produce a joint efficiency of 
100% and should be crack free, sound and free of un- 
fused areas. It is also highly desirable to have a filler 
metal that can be deposited without preheating the 
plate material. 

Inshielded metal-are welding, the prevention of under- 
bead cracking or weld-metal embrittlement that are 
caused by hydrogen evolved from the coating often re- 
quires a preheating or postheating treatment. Further- 
more, it has been shown by Smith and Rinehart! that 


C. BR. Sibley ie Engineer, Metallurgical Process Div., Air Reduction Co., 
* Ine., Murray Hill, N. J 

Presented at AWS 1055 National Spring Meeting held in Kansas City, Mo., 
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the weld metal similar to those of low-alloy base metal 


weld metal which has been deposited by covered elec- 
trodes and has the same chemical composition as the 
low-alloy plate material does not necessarily duplicate 
the mechanical properties and heat-treatment response 
of the plate. To obtain weld metal with properties 
matching those of the plate,the electrode analysis must 
be modified by lowering the carbon content and adjust- 
ing the alloy additions. 

A complete absence of hydrogen in the arc atmos- 
phere of the gas-shielded consumable-electrode process 
permits the deposition of crack-free welds in low-alloy 
plates of 0.40% carbon without preheating. In addi- 
tion, standard AISI compositions with carbon contents 
equivalent to that of the plate can be employed as elec- 
trodes. Good element transfer across the arc* insures 
proper heat-treatment response from gas-shielded AISI- 
type electrode deposits. Excellent weldability has been 
obtained in '/,-in. plate material under conditions of 
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severe restraimt in laboratory tests with electrodes con- 
taining 0.20 to 0.40% carbon with sulfur and phosphorus 
in the range of 0.010 to 0.020% 
cate that the low-alloy steel electrodes used with the 


hese results indi- 


gas-shi lded consumable electrode process deposits 
weld metal with negligible cracking tendency 

This report concerns the results obtained in weld 
metal tests and mechanical tests from gas-shielded de- 
posits made with several commercial and experimental 


high-strength consumable electrodes 


Materials 


Equipment: Both manual and semiautomatic inert- 
gas consumable-electrode equipment ol standard de 
sign was used for the welding tests. In addition, the 
following equipment was used 

Rotating-type welding generator, welding trans- 
former, 75 open circuit volts 

Gas: Cylindered argon, argon + oxygen, and car- 
bon dioxide 

Plate 


normalized condition and cut into welding coupons with 


The plate materials were received in the 


Welding was performed on 
the untreated flame-cut edge. Various heats of AISI 
4130 and one heat of AISI 4340 were used. Figure | 
illustrates typical plate microstructures 


an oxy-acetylene flame 


Electrodes: The seven electrodes which were em- 
ployed consisted of standard or modified AISI composti- 
tions and experimental compositions. Some contain 
boron, others do not; all contain low phosphorus and 
sulfur. The composition of each electrode is listed in 


Table 1 
Procedure 


Each electrode was evaluated by deposition of bead 


welds and single-vee groove deposits. Occasionally 
some additional testing was conducted on electrodes 
giving tests 


offered a ready means of determining optimum operat- 


superior performance. The bead-weld 
ing conditions for each electrode as well as permitting 
porosity and cracking studies of the deposits A single- 
vee butt-weld deposit was made to supply test speri- 
mens for heat treatment and subsequent mechanical 
testing. Reduced-section transverse tensile specimens 
and face-bend specimens were used as standard tests to 
determine electrode performance 


The heat treatments used were designed to obtain 


optimum plate properties since the intent was to de- 


termine if the weld deposit matched plate properties. 


The austenitizing temperature and quench media were 


Structure at plate surface showing decarburization resulting from norma- 
lizing heat-treatment 


Structure within the plate iliustrating pearlite-ferrite banded network. 


X250 Nital Etch 
Fig. | Microstructure of AIS| 4130 '/,-in. plate 


Desiqnation in ( 

AISI 4320 0.17 0.45 0.020 

0.22 0 67 Max 
AISI 6130 4 0.29 0.84 0 O18 
AIST 80B20 0.19 0 68 0 O11 
Experimental heat No. 406 Wy 0 32 0) 88 0 011 
Experimental heat No. 433 0). 27 1.0} 0 014 
Modified AISI 6130 ‘ 0.28 0.78 0 O17 
HT* "/ 16 0 25 1.53 0 021 


Table 1—List of Electrode Compositions 


am poaition 


S Si \ Vo V B 

0.020 0.20 1 65 0.40 0.20 

Max 0.35 OO 0.60 0 30 

0 O18 ). 32 1.13 0.11 0.29 

0.024 0 24 0 62 0 27 0 10 0 O02 
0.014 0 71 () 82 0 40 0.12 0. 
0.011 85 0.85 0.38 0 0065 
0 005 () 28 0 06 0% 0 15 

0.011 1] 95 2 05 O17 0 40 0 05 


* Author's designation for a proprietary 
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Fig. 2. Crack susceptibility specimen 
TENSILE STRENGTH 


VS. 
DRAWING TEMPERATURE 


RE OUCED RSE TENSILE 


MODIFIED 6130 ELECTRODE 
1/2 INCH AISI 4130 PLATE 


1@0,000 } — — + COp-RP 
* A—RP 
4 A-AC 


TENSILE STRENGTH PS! 


120,000 
1200 


DRAWING TEMPERATURE, °F 


Fig. 3. Transverse tensile properties of AISI 6130 deposits 
in AIS! 4130 plate 


adjusted according to carbon content and plate harden- 
ability. Water quenched specimens were subjected to 
a tempering treatment prior to testing, whereas oil 
quenched specimens were tested in both the as-quenched 
and quenched and tempered conditions. 

Other test methods consisted of hardness tests, im- 
pact tests, hardenability tests and crack susceptibility 
tests 

Hardness data were obtained for both the plate mate- 
rial and the weld deposit to compare the hardness values 
after quenching and tempering. Impact testing of 
Charpy-type specimens machined from a weld deposit 
was conducted over a range of temperature, Standard 
end-quench hardenability data were obtained from 1-in 
rounds machined from weld metal. A crack suscepti- 
bility specimen, Fig. 2, was made from '/;-in. AISI 
1130 plate which was water quenched to a hardness of 
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t. 50. A single-pass weld was made starting at the 
plate edge and proceeding along the slot to the hole 
Magnetic particle and radiographic inspection of a com- 
pleted weld at various time intervals within a two-week 
period determined whether cracks initiated and if resi 
dent cracks propagated, 

Both manual and mechanized welding techniques 
employing standard equipment and a '/ j»-in. electrode 
were used. Argon or argon plus oxygen shielded the 
majority of the deposits. Carbon-dioxide shielding 
was used for comparison with argon shielding to a 
limited extent. Reverse-polarity direct-current 
(RPDC) power was the standard welding power source 
An emiseive agent coated electrode*® permitted the 
use of 75 open-circuit voltage alternating-current power 
for comparison with direct-current power in mechanica! 
property testing and electric are blow studies. Joint 
designs were made with the oxy-acetylene cutting proc- 
ess except in the case of the crack susceptibility specimen 
which was friction cut and machined. Atmospheric 
conditions of preheat and interpass temperature were 
used throughout all the welding tests 


Results 


Examination of bead welds deposited on 4130 plate 
revealed no evidence of underbead or weld metal crack 
ing with any of the electrode materials investigated 
Argon plus | or 2% oxygen shielding and reverse- 
polarity direct-current power were the standards for 
this test. A welding current of 300-350 amp produced 
a characteristic spray transfer of metal droplets across 
the are with argon shielding. Carbon-dioxide shielding 
produces a large drop-type transfer with considerable 
spatter. 

The transverse tensile properties obtained from heat- 
treated butt welds made with each of the seven elec 
trodes are shown in Table 2. Argon plus oxygen and 
reverse-polarity direct current were used throughout 
these tests. Two electrodes, the proprietary electrode 
herein designated as HT and the AISI 6130 electrode, 
exhibit heat-treated tensile properties which match 
those of AISI 4130 plate. Weld metal fractures oc- 
curred in the HT deposits at all drawing temperatures, 
whereas in the AISI 6130 deposits the fracture location 
moved from weld metal to plate when the temperature 
of drawing reached about 850° F. The joint ductility 
of the AISI 6130 deposits rose steadily with tempering, 
while the HT deposits gave consistently low values of 
elongation. 

Impact test data obtained from Charpy-type speci- 
mens contaming an Izod notch did not indicate that 
the low ductility of the HT deposits caused low-tem- 
perature embrittlement, since the same impact strength 
was obtained at testing temperatures of 72 and —40° F, 
as shown in Table 3. An 850° F temper improved the 
impact values obtained at 72° F, but did not alter the 

-40° F values. , 

The boron-treated electrodes, 80B20, experimental! 
106 and experimental 433, failed to match the heat 
treated tensile properties of AISI 4130 plate even when 
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Table 2—Transverse Tensile Properties of Welded Joints After Heat Treatment (Argon Shielding DCRP) 


{ustenilize Draw Tensile Elongation 

temp Quench lemp strength, %, 
Electrode Plate media pei GL 
AISI , in., 4540 1550 Onl None 210,000 7.0 
AISI 6130 in., 4130 L575 Oil None 182,500 5.0 
Modified AISI 6130 '/,in., 4130 1600 Water 700 200,000 6.0 
Hl «in., 4130 1600 Water 600 214,650 7.5 
AISI 80820 in., 4130 1625 Water 600 126, 600 5.0 
Exper mental heat No. 406 in., 4130 1575 Water SU) iy, OOO 10 
Experimental heat No. 433 in., 4130 L575 Water S00) 165.6000 2.5 


Table 3—Mechanical Properties of HT Electrode Deposits 


naile 


Fracture strenath hk ongalion Vee notch impact, ft-lb; 

Heat treatment location pe in oom lemp., 
1600° F, WQ; 600° F draw In weld 214,650 7.5 11.8 11.5 
1600° F, WQ; 750° F draw In weld 188, 900 5.5 11.7 12.1 
1600° F, WQ; 850° F draw In weld 175,800 6.0 24.8 10 

Welding conditions 
Plate */, in., 4130 Current 200/510 amp 
Wire HT Voltage 27/28 .5 v 
Shield gas A + Oy @ 35 cfh 
Welding speed 1 61 ipm 


Joint 


Table 4—Analyses of AISI 6130 Deposits Shielded with Argon + 1% O, and Carbon Dioxide 


Composition, % 

( S Si Vn P Vi ( V 
Argon + 1% O, 0.236 0. 008 0.22 0.67 0 016 0 06 0 89 0 O% 
Carbon dioxide 0.155 0. 005 0.12 0 47 0.016 0 OR ) 82 0 O8 


the carbon content was equivalent HARDE NABILITY 
WELD METAL VS. PLATE 


The AISI 4320 electrode is a good match for AISI 50 
1340 sheet material where the admixture of carbon 
from the sheet produces a strengthening effect ail 40h 

ROCKWELL C 

ure occurred in the sheet during transverse tensile test HARDNESS SCALE 
indicating an overmatching weld deposit ad 

Based on the results obtained in the transverse ten = NS 
sile tests, the modified AISI 6130 electrode was con | ‘aise WELO METAL 
sidered the best match for the welding of AISI 4130 C09 | i 

steel plate material This electrode was, therefore 4 A 6 20 


used as an example of a suitable filler metal for the weld DISTANCE FROM QUENCHED END OF SPECIMEN 
ing of 4130 steel and further testing sought to determine IN SIXTEENTHS OF INCH 
its ability to match both tensile and hardenability Fig. 4 Hardenability of AIS! 6130 weld metal deposit; 


properties of 4130 steel argon vs. carbon dioxide 


The tensile strength obtained in reduced-section 


transverse specimens welded with the modified AISI 


6130 electrode in in. AISI 4130 plate after drawing the deposit analyses or properties obtainable in other 
at various temperatures is shown for three conditions type deposit hor ¢ imple, & Carbon dioxide-shielded 
of welding in Fig. 3. This figure shows little differences deposit in sheet material might develop full strength 


dilution effeets as in the 


in argon deposits made with direct-current and alter on heat treatment through 


nating-current power; however, the properties of a case of mild steel covered electrode deposit 

carbon-dioxide shielded deposit show a decided decrease Jominy end-quench hardne lata obtained from t-in 
inh the maximum tet! sile stre ngth hi h VAS tused round we d meta pecimel mii } argon and 
a los veld metal carbon content Che analyses of carbon-dioxide-shielded deposits are compared to the 
AISI 6130 weld deposits made with carbon dioxide and hardenability curve of 4130 H steel in hig } These 


data empha ize the effect of clement burn-out on the 


argon shielding are shown in Table 4 


The tensile and chemical! results shown here for multi hardenability and maximum hardne The harden 
layer carbon-dioxide-shielded deposits do not reflect ability curve of the argon-shielded deposit exhibits a 
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lower maximum hardness than 4130 H steel, but the 
over-all curve indicates a good hardenability match. 
The angle of bend obtained in standard */,-in. face- 
bend specimens as a function of drawing temperature, 
after a water quench from 1650° F, is shown in Fig. 5. 
Argon shielding, with two types of power supply (de and 
ac) is compared to carbon-dioxide shielding with d-c 
power. ‘There is little difference in the behavior of the 
argon-shielded deposits with either type power. The 
curves show a general increase in the angle of bend from 
10 to about 30 deg as the drawing temperature increases. 
Carbon-dioxide shielding causes an increase in the angle 
of bend as would be expected from the results of the 
tensile tests. The elongation values obtained in the 
transverse tensile specimens do not show the similar 
behavior demonstrated by argon shielding in the bend- 


BEND ANGLE 
DRAWING TEMPERATURE | % 
a 

3/6 FA ND TEST 


50 


ANGLE OF BEND 
DEGREES 


* 
‘ A~AC 


—RP 
| COg—R 


4 
1000 1200 


TEMPERATURE AFTER WATER QUENCH 
FROM 1625 °F 


Fig. 5 Bend test data of AISI 6130 deposits in 4130 plate 


DRAWING 


test specimens. 
measured in a 2-in. gage length as a function of the 
tensile strength. 
shielded deposits, it is evident that in the tensile 
strength range above 180,000 psi, the performance of 
alternating-current and direct-current deposits is simi- 


Fig. 6 AISi 6130 weld metal elongation 


Figure 6 illustrates the elongation 


Considering the case of the argon- 


WELD METAL ELONGATION 
vs 
TENSILE STRENGTH 


MODIFIED 6130 
DEPOSIT IN 
4130 PLATE 


120,000 


160,000 200,000 


ULTIMATE STRENGTH 


Fig. 7 Alternating current bead weld shapes 
Modified AIS! 6130 Electrode 


Current (amperes) 


Voltage (volts) 27.5 


Carbon Steel Electrode 
Properly Activated 


Current (amperes) 


Voltage (volts) 21 
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lar. Below a tensile strength of 180,000 psi, failure 
occurred in the plate material for direct-current de- 
posits, while the weld failed in the alternating-current 


deposits. This change in the location of failure reflects 
the poorer interbead bonding characteristics of the 
alternating-current deposit 

A solution-coated electrode which is properly treated 
forms rather deep penetration and relatively flat bead 
weld contours when a-c power is used. The solution- 
coated electrode used herein undoubtedly was improp- 
erly activated for a-c operation. Figure 7 illustrates 
the difference in shape and penetration of alternating- 
current bead welds when the subject electrode was 
operated at various currents. Since the a-c deposits 
used for tensile tests were made at 325 amp, one can 
readily appreciate from the bead weld shape shown in 
Fig. 7 that rather poor interbead bonding must have 
resulted. Included in this figure is a bead weld made 
with a different electrode which was properly activated, 
illustrating the change in bead shape and penetration 
between improper and proper activation 

\ plot of weld metal hardness as a function of ultimate 
tensile strength is shown in Fig. 8 for the three condi 
tions of welding. The hardness of the argon-shielded 
deposits are similar, but the carbon-dioxide shield 
caused a decided loss in maximum hardness due to the 
loss in carbon content 

The deposits made from electrodes containing boron 
consistently gave relatively iow values of elongation in 
tensile tests at all drawing temperatures following either 
oil or water quenching Table 5 summarizes the re 
sults obtained with boron-treated electrode deposits in 
tensile tests following various heat treatments. Failure 


always occurred in the weld with these deposits. Con 


WELD METAL HARDNESS 
vs 
TENSILE STRENGTH 


$0 
MODIFIED Ais! 
6130 DEPOSIT 
40 } 4 
HARDNESS 
ROCKWELL C 
SCALE 
30 
O*A-AC 
+ *CO2-RP 
20 | | 
120,000 160,000 200,000 


ULTIMATE STRENGTH PS.1. 
Fig. 8 AISI 6130 weld metal hardness 


sideration was given to the possibility of temper- 
embrittlement occurring during heat treatment of boron 
deposits. To minimize the time-at-temperature the 
deposits were water quenched following tempering. 
Comparison of the results obtained from specimens 
water quenched and air cooled after tempering indi- 
cated no change in ductility or location of fracture. 


Oil quenching in general, resulted in lower tensile 


Table 5—Properties Obtained with Boron Electrodes (Single-Vee Butt Weld in ' 


» inch 4130 Plate) 


l'enaile 
Size Fracture trength Elongation, 
Electrode in treatment location pai Yo in 2 in, 
80120 As-welded In weld 07 , 500 15 
Welding cond 
325 amp 1625 In weld 125,400) 5.5 
Oy 1625 OQ; In weld 126,600 5.0 
10 ipm travel 600° F draw, WQ 
} passes 1625° F, OD; In weld 114,000 5.0 
draw, a 
Experimental heat No. 435 1575 WwQ In weld 165, 600 2.5 
800° F, draw, WQ 
Welding cond 
325 amp 1575° F, WQ; In weld 115 O00 5.0 
30 5 1100° F draw, WQ 
9 ipm travel 1575 In weld 133,600 11.0 
2 passes 800° F draw, WQ 
1575 In weld 400) 11.5 
1100° F draw, WQ 
Experimental heat No, 406 ‘ 1575 wQ In weld 177,000 io 
800° F draw, WQ 
Welding cond 
320 amp 1575 WwQ In weld 134, 500 12.5 
0) 1100° F draw, WQ 
8 5 ipm travel 1575° F, OQ; In weld 128,000 12.0 
2 passes 800° F draw, WQ 
1575 OD; In weld 109, 100 9.5 
1100° F draw, WQ 
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strength and higher elongation values than obtained 
with water quenching but the data lack complete con- 
sistency. When an 80B20 deposit was tested in the 
as-welded condition the resultant weld-metal elonga- 
tion was quite high. These data indicate that the 
boron-containing electrodes used in this investigation 
do not develop sufficient strength and ductility to be 
considered suitable filler materials for welding low- 
alloy heat-treatable steels, 

Whether or not boron is transferred across the arc 
was checked by chemical analysis of a multilayer de- 
posit of 80820 weld metal. The boron content of the 
electrode was reported as 0.002% and that of the weld 
metal deposit as 0.002%. A 1-in. round end-quench 
hardenability specimen was machined from this de- 
posit. The resulting hardenability performance was 
inferior to normal 80B20 response. This loss of hard- 
enability was caused by a loss in weld metal carbon con- 
tent which seriously reduced the intensifying action of 
the boron. Argon plus oxygen and reversed-polarity 
direct current were used for this deposit 


Discussion 

The mechanical test results obtained with electrodes 
of standard AISI composition, having low phosphorous 
and sulfur contents, indicate that such electrodes are 
suitable filler materials for inert-gas-shielded metal-are 
welding of AISI low-alloy heat-treatable steels. In 
certain applications, such as the joining of sheet mate- 
rial, full-strength joints may be obtained with an elee- 
trode of leaner chemistry than the sheet due to the 
relatively high values of plate dilution. The welding 
of thicker sections employing multipass techniques re- 
quires that the weld deposit exhibit adequate strength 
and hardenability to match the material being welded 
when it is subjected to a certain heat treatment de- 
signed to develop optimum properties in the weldment. 
The electrode used in this instance must contain ade- 
quate alloying elements and carbon content to effect 
proper strength and hardenability without considera- 
tion of dilution effeets during welding. ‘To prevent 
weld-metal cracking, the phosphorous and sulfur con- 
tents in the electrode must be held to very low percent- 
ages. This requirement of low phosphorus and sulfur 
was affirmed in the restrained bead weld test shown in 
Fig. 2. No cracking was experienced in this specimen 
by deposits made with the modified AISI 6130 electrode, 
whereas a standard AISI 6130 electrode, not illustrated 
in Table 1, with considerably higher sulfur and phos- 
phorus cracked the entire length. No attempt was 
made to determine a threshold value of sulfur or phos- 
phorus which would define the limits of cracking. Such 
a value obtained in any laboratory test would not ex- 
plain eracking in general because no individual test 
could completely define all areas of welding procedure 
and restraint. For this reason, the requirement of 
low phosphorus and sulfur is offered as a requisite to 
good weldability at any level of restraint 


Discussion of Magnetic Arc Blow 


During the welding tests conducted for this investiga- 
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tion a decided decrease in electric are blow was ob- 
served when alternating-current replaced direct-current 
power. Often the are blow attending de deposits was 
quite severe although the common joint type was a 
single-vee butt with steel or copper backing. 

It is characteristic of the argon-shielded arc with a 
consumable-steel electrode operating at  reversed- 
polarity direct current to form a definite pinch at the 
electrode end of the are which, combined with electrica! 
forces, propels a stream of small drops along the elec- 
trode axis to the weld pool. A force field about the 
electrode holds the are in its axial position and gives a 
stiffening effect to the are column. Under the influence 
of a magnetic field, the are column moves in a direction 
predicted by the shifts in the force field. Electrica! 
pinch, under conditions of are blow, transfers the meta! 
droplets of the are column at skew angles to the elec- 
trode. Severe cases prevent transfer of the drops to 
the weld pool or extinguishes the are. Alternating 
current generally reduces or eliminates are blow due to 
the action of eddy currents in the plate. 

Comparison of the mechanical property results ob- 
tained with d-c and a-c power indicate that there is 
little difference in behavior except for the values of 
elongation where weld metal failures caused the a-c 
deposits to be inferior. 

\ solution-coated electrode containing a minute 
amount of emissive agent is necessary to stabilize the 
a-c welding are in argon. Such electrodes are not 
available commercially but the data obtained using a 
solution-coated electrode were included to point out the 
possibility of using a-c power from standard welding 
transformers with the inert-gas-shielded metal-are proc- 
ess. The advantage of using alternating current in 
lessening magnetic are blow may be of considerable 
importance in certain applications, especially where 
severe magnetic are blow prohibits the use of direct 
current. 

Summary 

Although no current electrode specifications exist for 
the application of the inert-gas-shielded metal-are prov 
ess to the welding of low-alloy heat-treatable steels, 1 
has been shown herein that this process has definite 
advantages in such an application, The ability to use 
filler materials with carbon contents equivalent to the 
plate being welded insures the attainment of equivalent 
strength in the weld deposit. Standard AISI low Loy 
eles trode analy ses with controlled phosphorous mdsullul 
contents provide hardenability characteristics in the weld 
metal similar to those of low-alloy plate material. When 
carbon dioxide is substituted for argon as the shielding 
gas a considerable loss in carbon, silicon and manganese 
results which produces a weakened weld metal of low 
hardenability. Boron containing electrodes were found 
to be inferior to standard analyses electrodes. 
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Low-hydrogen iron-powder electrodes being used on an excavator car body 


PROPERTIES AND APPLICATIONS OF 
LOW-HYDROGEN IRON-POWDER ELECTRODES 


Low-hydrogen electrodes with tron-powder additions lo the coatings 


have been successfully designed for good qualily and operation and are 


commercially available in both titania and lime-lype coatings 
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ju ent } O16 electrodes and that 
the amount of iron 

pow dded 

Vee impact 
Introduction 

es Several years ago (1948) our laboratory developed an 
electrode with deep penetrat d are cutting char- 
acteristics these characteristic peeing obtained by 
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adding relatively large quantities of iron powder to a 
rutile cellulosic type of coating. 

Within the past two years several new so-called 
“contact” or iron-powder electrodes based on the 
£6012- and £6020-type formulas with excellent deposi- 
tion rates, mechanical properties, efficiencies and 
operator appeal have appeared on the market and have 
been received by the welding industry with marked 
SUCCESS, 

During the past year several low-hydrogen iron- 
powder electrodes have made their “debut” and are 
gaining in popularity each month. The American 
WeLvine Sociery has not as yet given these new low- 
hydrogen iron-powder electrodes a classification number. 

While commercia! low-hydrogen-type electrodes with 
large quantities of iron powder in their coatings are new 
in this country, they have been produced in Europe for 
several years with varying degrees of success and cus- 
tomer acceptance, The European low-hydrogen iron- 
powder electrodes have approximately 30°, iron powder 
in their coatings but the operational characteristics 
such as speed of welding, efficiency, and ease of hand- 
ling are not much different from our conventional low- 
hydrogen electrodes without iron powder in the coating. 

The development of low-hydrogen iron-powder elec- 
trodes has lagged behind the earlier rutile types be- 
cause of present lower market potential, lack of special 
processing equipment, time required for developing and 
testing satisfactory formulas, and the working out of 
production problems. The unique properties and gen- 
eral acceptance of the first iron-powder electrodes has 
set. a standard for operational characteristics that the 
user wants and expects from the low-hydrogen type. 
We now feel that the development of the low-hydrogen 
iron-powder electrode has reached that stage where 
equal advantages are obtained over the conventional 
E7015 and E7016 as are obtained by the E6024 over 
the E6012 electrode. 

American manufacturers are currently producing two 
types of low-hydrogen iron-powder electrodes, one with 
30% iron powder similar to the above European type 
and the other with 50% iron powder in the coating. 
The popularity of these iron-powder electrodes has 
created an immediate desire for more information con- 
cerning their specific properties and possible applica- 


Fig. 1 Horizontal fillets (°/\.-in.) made with */\»-in. elec- 
trodes. A, E7016 50% iron-powder modified; 8, E7016 
30% iron-powder modified; C, E7016 


tions and especially how they compare with our older 
conventional types. 

Hinkel, **Mathias,*and Howard*have reported on the 
welding characteristics, mechanical properties, and uses 
of the rutile and iron oxide type iron-powder electrodes 
Hinkel classifies these iron-powder electrodes by com- 
paring them with conventional electrodes, as for in- 
stance, E6014 is similar to E6013, E6024 is similar to 
£6012, and £6027 is similar to E6020 with iron powder 
added. 

In this report we are comparing the new low-hydro- 
gen iron-powder electrodes with the conventional E7016 
types. 

Preparation of Test Specimen 

Plate Material—Mild steel conforming to ASTM 
designation A285 or A7 was used. 

Tensile Specimens were prepared according to AWS- 
ASTM-A233-55T specification. 

LE ficiencies, Deposition and Burn-off Rates were made 
in the flat position on */4- x 6-x 12-in. plate. The time 
was kept with a stop watch and the current and voltage 
measured with a recording meter and checked occasion- 
ally with a portable tong meter. 

Charpy Impacts (Vee Notch)—The Charpy-V ee speci- 
mens were prepared and tested according to the AST M- 
£23-47T procedure. The test specimen was taken 


Distinguishing Conventional E7016 
constituents 2 

TiOg + ZrOs, % 27.0 28.0 
CaO + MgO, % 25.0 27.0 
Powdered iron, % 4.5 4.0 
Ratio CaO /TiO, 0.93 0.96 
Moisture, %, as received 0.19 1.50 
Coating, % 23.5 25.0 
Optimum welding amperage 

in flat position 225 225 
Maximum welding amperage 

in flat position 250 250 


Table 1—Comparison of Coatings on the */,»-In. Electrodes Tested 


E7016 
modified with 


E7016 
modified with 
30% iron powder 


507 iron powder 
6 6 } 


y 
0 6.0 5.0 12.0 17.0 
10 30.0 28.0 8.0 11.0 
5 30.0 31.0 51.0 48.0 
93 5.0 5.6 0.67 0 65 
4s 0.20 0.19 0.10 0.13 
0 31.0 31.0 49.0 54.0 

250 250 280 280 

275 300 350 325 


* Indicates electrode number. 
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Fig. 2 Flat position, single and double beads, made with 
t/,g-in. electrodes. A, E7016 50% iron-powder modified; 
B, E7016 30% iron-powder modified; C, E7016 


transversely to direction of welding from a single-\ 
butt weld made on '/,-in. thick plate, 60-deg included 
angle, in. root opening, using */-in. size electrodes 
The notch was cut in the center of the weld per 


pendicular to the direction of welding 


Coating Types 

Table 1 gives the composition of coatings on the 
seven types and brands of electrodes used in this in 
vestigation. Only the constituents normally used in 
differentiating low-hydrogen coatings are included in 
+ ZrO 
ealcium oxide (CaO + MgQ) and iron-powder ad 


the table, namely, titanium oxide 
ditions. The ZrO. occurs in small amounts with the 
rutile or ilmenite ores generally used in the coatings, 
and since its reaction is similar to that of the TiQs it 
Likewise, CaO and MgO 
were combined and are given in the second row of 
Table 1. The ratio of CaO to TiO» is given in the 


fourth row for comparison 


was combined in the table 


The definition generally used for titania- and lime 
type coatings is as follows: Coatings containing less 
than 8°7% TiO. are rated as lime and those containing 


Those that 


fall in between 8 and 16°, TiO, are called lime-titania 


more than 16°7, TiO, as titania coating 


types. According to this definition the coatings of the 
three conventional E7016 electrodes tested are all 
titania types, the 30°), iron-powder group is lime type 
and the 50%, iron powder group 18 titania type rhe 
percentage of the nonmetallic compou! ds in the iron 
powder groups appears quite low compared to the con 
ventional E7016 group but this is due to the large 

When cal 


culated on the basis of the nonmetallic constituents 


amounts of iron powder in the coating 


only, the precentages would increase approximately 
145 and 100%, respectively, for the two iron-powder 
groups 

The moisture content of the electrode coatings 4s 
received is given in the fifth row of Table 1, the percent 
coating in the sixth row, and the optimum and max 
imum welding currents as determined by our tests are 
given in the seventh and eighth rows, respectively 
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Operational Characteristics 


Iron powder electrodes of all types have a very 
smooth. steady are and with some Ly pes rutile, E6024, 
and iron oxide, £6027) an operator could easily select a 
welding current too high for best welding quality.’ 
The danger of using excessive welding current for best 
quality with the hydrogen iron-powder types 1s 
less likely because of their inherent property to use 
high currents advantageously Current settings of 10 
to 25°% higher for the 30°) iron-powder modification 
and 25 to 50% higher for the 50°7 iron-powder modifica- 
tion over the conventional E7016 are recommended 
These higher currents improve weld-bead appearance, 
weld-metal deposition rate, and the quality of weld- 
metal deposit 

Table 2 gives the welding amperage range which we 
feel is best for the various types and sizes of electrodes 


used in this study 


(a) Horizontal- and Flat-Position Welding 

In Fig. 1 horizontal fillet welds approximately 
5/i-in, size, using the optimum welding current given 
in Table 1 and d-c reverse polarity, show the ap- 
pearance and length of beads made from burning 13 in, 
of the 
The first inch was cut off to show the cross-sectional 
profile of each fillet The greater current carrying 


capacity ol the iron-powder type permits the use of 


-in. electrode from each of the three groups. 


length electrodes in the wih. thereby in- 
creasing the effective are time and reducing stub loss, 
The length of an equal size fillet weld increases in pro- 
portion to the iron powder used in the coating. Like- 
wise, the surface appearance is improved with iron- 
powder modification. The fillet profiles show a ten- 
deney for convexity with the £7016 but this convexity 
is less pronounced with the 30° iron-powder modifica- 
tion and disappears entirely with the 50°) iron-powder 


type leaving a slight concave profile. The penetration 


pattern of the 50°; iron-powder type big. 1, top) is 


wider and more shallow than the other two, This is 
due to the thicker coating dragging on the vertical and 
horizontal legs of the fillet, not allowing it to get as 
close to the cornet the other two Ly pes which have 
thinner coatings better comparison, perhaps, 
would be to use ; in. electrode for the heavier 
50% iron-powder type and */,y-in. size for the other 
two types. Excess metal used in forming a convex 
surface is all wasted since it adds nothing to the 
strength of the fillet 4 concave fillet, on the other 
hand, is undesirable since it weakens the weld by re- 
Therefore, the flat 


yrofile, such as that produced by the 30°, iron-powder 


ducing the throat thickne 


type electrode, is the most desirable 

Figure y 4 shows si! wie and double heads deposited in 
a single-V butt joint having a '/;-in. root opening, 45- 
deg included angle, and '/¢in. thick backing plate, 
made with a */y-in. electrode in the flat position for 
each of the three groups The optimum amperage as 
given in Table 2, using d-c reverse polarity, with little 


or no weaving of the electrode was used in depositing 
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Table 2—Recommended Welding Currents for Normal 
Welding Conditions of the Three Groups of Low-Hydrogen 
Electrodes Tested 


Welding amperage 
Horizontal Vertical 

Electrode Electrode and and 
No type flat overhead 
“7016 160-180 130-140 
200-240 150-160 
300-350 
180-200 
240-200 
350-400 
175-215 
200-240 
240 
380) 450 


130-140 
150-160 


7016 modified 
with 30% 
iron powder 

modified 
with 0% 
iron powder 


120-135 


the weld beads. A '/-in, root opening with a backing 
plate was used to accommodate the largest coating 
thickness of this group, namely, the 50% iron-powder 
type. In service a smaller root opening without back- 
ing would normally be used necessitating the use of a 
smaller size electrode for the heavy-coated 50% iron- 
powder modified type as compared to the other two 
types 

The profile characteristics of these weld beads show 
the same trend as those made in the horizontal fillets. 
The conventional E7016 shows a slight convex surface 
and the 30 and 50°) iron-powder modifications are 
flat, The weld metal shows better merging or washing 
in at the side walls with the two iron-powder modifica- 
tions, The weld-metal finish has a finer ripple and 
smoother appearance for both types of iron-powder 
modifications than for the conventional E7016, the 
ripple being finer and appearance smoother on the 
50% modification. The slag removal is easier for the 
iron-powder types, with a preference for the 30° 
modification over that of the 50°), type 


(b) Vertical Welding 


Vertical up fillet welds (first and second layers) of 


Fig. 3 Vertical up fillets, single and double layers. A, 

and »-in, E7016 50% iron-powder modified; 

win, and E7016 30% iron-powder modified; 
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Fig. 4 Deposition rate of a conventional E7016 electrode 


all three groups are shown in Fig. 3. The appearance 
and speed of deposition in the vertical up position are 
better with the 30° iron-powder modification than 
with the E7016 type. The 50% iron-powder modifica- 
tion is not generally recommended for vertical weld 
ing, yet '/sin. and smaller sizes can be used fairly 
successfully for vertical up fillets. It is not as satisfac- 
tory, however, for open butt joints in the vertical. The 
greater fluidity and volume of slag causes the metal to 
run to the center and a much larger shelf of metal must 
be carried in order to approach a flat surface profile. 
For this reason the 50° type is not recommended for 
the vertical position. 
(c) Alternating vs. Direct Current 

Comparing the operational characteristics on ac vs. 
de, much can be said in favor of the iron-powder modi- 
fication. Except for less are blow with a-c, d-c reverse 
polarity is generally preferred with the E7016 types 
This preference to the same degree is not experienced 
with the iron-powder modification groups. With the 
50°) modification, ac is usually preferred because of less 
tendency to fingernail or burn off unevenly due to the 
extra thick coating. The deposition rate as shown in 
Fig. 6, however, is less on ac, which may be undesirable 
from an economy point of view. 

The coating thickness of the 30°, modification is 


approximately the same as the conventional E7016 but 


the difference between ac and de for are stability ts 
less. Furthermore, the deposition rate for ac, as shown 
in Fig. 5, is greater than the de which seems to be 
peculiar to this group. 

Efficiencies, Deposition and Burn-Off Rates 

(a) Efficiencies 


The efficiency as used here represents the percentage 
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Fig. 5 Deposition rates of two low-hydrogen 30% iron- 
powder modified type 


by weight of electrode that goes into the weld-meta! 
deposit exclusive of the stub loss. Figuring about 10° 
for the stub loss would reduce these values by this 
amount for actual service applications. The effi 
ciencies, deposition and burn-off rates for the three 
groups are given in Table 3. The efficiences for the 
30% iron-powder modification are from 6 to 8° higher 
than for the conventional E7016, whereas the 50°; 


modification are approximately the same 


(b) Deposition and Burn-Off Rates 

Since the burn-off and deposition rates have thi 
same trend, only the deposition rates were plotted 
graphically to show this trend. Figures 4, 5 and 6 
give the deposition rates for the three groups in all 
81708 | igure 7 compares the * Twit ize of each group 
which shows the trend quite distinetly The E7016 
group was the average of the three brands while the 30 
and 50% modification groups give the individual value 


Che curve 


of the two brands of the 50°, modification are r 


obtained on each brand and size tested 


close together The d-c values are about 10 to 
higher than the ac at the lower amperages but fall 
Che differ 


hetween ac and de for the 30°, modifieatior im about the 


close tog ther at the top ot the range 


same throughout the whole range and approximate! 
the same as the 50°, at the lower side of the range. Th 


peculiar difference, however, is that the de position rats 


with ac is greater than with de Bit ay be explai 


by the inherent differs nees in the two ty 
The 50° modification is a titania-type 


the 30% is a lime type. The peculiarity 
ence is in the fact that titania-type coatings 


ways been considered ac, de types and the lime type a 
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Fig. 6 Deposition rates of two low-hydrogen 50% iron- 
powder modified electrode 


— 
Me 


Deposition rates of in. diam E7016 electrodes 
iron-powder modified types 


de only The authors feel that it) general 


conception and this 3 One] der modification 
quite strikingly beat 

The conventional 1:7 ng no iron powder 
addition have about juli off and deposition 
rate The deposition rates v made with an a-e 
welding machine having higher open-circuit volt 
age. ‘Test values not given in this paper made with 
later model a-c machin f y ower open-circuit 
voltage show a diffi to 10% between a-e and 
d-e reverse, for the ional 7016 type, and about 
5° difference for m-powder modification 
than the values she i each case being 
lower than the de 


Comparing the deposition rates at the optimum weld 
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Table 3—€fficiency, Burn-Off and Deposition Rates of the Three Groups of Low-Hydrogen Electrodes Containing 30%, 50% 
and No Iron Powder in the Coatings 


Burn-off rate, Deposition, 
Electrode Efficiency in./min lb/hr 
No. ac de-r de-r 


(Conventional £7016) 
1, 2, 4 f 70.0 70 
68.5 68 
64.0 64 
71.0 71 
70.0 70 
68.0 67 
75.0 75 
73.0 74 
69.5 
(£7016 modified with 3 
0 


0 
0 


o 


(E7016 modified with 
72.1 


Table 4—Weld Metal Analysis and Mechanical Properties of the Three Conventional E7016 and Four lron-Powder Modified 
Electrodes Tested 


Mechanical properties 
Elonga- Reduction 
Electrode Weld-metal analysis, %- Tensile, Yield, tion in in area, 
No, Mn 8S P pat psi % 
0.91 0.020 0.011 , 500 68, 100 
, 500 68 ,000 
2 0 8S 0.022 0 O17 , 500 59, 200 
, 000 58, 600 
1.09 0.014 0.011 2, 500 73,000 
, 250 73,000 
0.93 0.013 0.010 2,200 72,000 
, 200 72,000 
0.83 7 0 015 5, 500 64,250 
9,000 67,000 
0 86 0.024 022 ), 500 62,000 
52 5,500 62,500 
0.84 0 082 018 , 750 62,250 
3,250 65 ,000 


to 


OF oF bo 
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9.4 9.7 3.0 3.2 
a 10.9 11.0 3.5 3.4 
12.0 12.5 3.7 
8.7 93 3.9 4.2 
9.5 9.7 4.4 4.5 
11.2 10.7 4.7 1.8 
a 7.2 7.8 5.9 6.0 
2 8.1 8.3 6.5 6.8 : 
9.4 9.7 82 7.6 
powder) 
9.2 34 2.9 
/y 175 76 | 76 11,2 10 4.3 3.8 
200 73 75 12.9 11 4.7 1.3 
5 150 76 6 76 10 6 3.8 2.9 
9/49 175 77.6 76 11.4 10 4.2 
200 72.2 76 13.3 10 4.5 3.8 
ie 4 */\s 200 77.0 76 10.2 7 5.4 11 
250 77.6 76 11.9 9 6.2 5 0 

300 74.8 67 13.2 11 i 7.4 5.3 
at 5 */ig 200 78.4 77 94 9g 5.0 5.1 
250 73.8 76 11.1 10.1 5.6 5.3 
300 70.4 73 14.1 12.2 6.8 6.1 
4 S00 81.1 81 2 7.6 
350 81.5 79 10.9 91 10.0 8.2 
‘ ‘/, 100 78.7 79 12.5 10.6 11.0 9.5 
450 76.1 74 13.4 12.8 11.7 10.6 
300 80.2 80 6.4 7.8 7.7 
350 80.2 78 9.5 9.1 8.7 8.0 
400 73.5 76 11.3 10 2 9.3 90 
150 73.5 71 13.7 11.5 11.4 94 
i, 6 */ss 175 8.2 12.0 3.8 5.5 
200 73.0 8.8 13.2 4.2 6.1 
225 71.1 720 10.6 14.3 19 6.5 
250 73.2 72.5 12.7 15.2 5.9 6.9 
275 71.7 71.0 14.5 15.9 6.8 7.3 
a 6 Vis 275 73.0 74.0 10.1 11.6 6.9 8.0 
300 72.0 74.0 11.4 12.8 78 8.7 
325 69.0 71.0 13.3 14.0 8.5 95 
| 7 9/16 250 70.2 67.6 8.1 9.7 5.9 6.9 
4/6 300 68.0 64.7 10.9 11.8 fr 7.9 
es */is 350 69.1 65.0 13.8 14.7 99 10.0 
= 6 ‘/, 375 73.7 72.0 90 10.6 10.9 12.6 
100 73.2 72.0 10.3 11.3 12.4 13.4 
125 72.3 72.0 11.5 11.9 13.7 14.2 
450 72.2 72.1 13.1 12.6 15.7 15.0 
= /, 475 70.6 70.0 13.4 13.3 15.7 15.8 
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ing current for each group, the 30°), modification is 
about 30°, faster on ac and 20° faster on de than the 
E7016. With the 50°; modification, this difference is 
about 60°7, faster on ac and 80°; faster on de. This 
difference becomes quite significant in the economy of 
making a weldment when it is realized that about 80°; 
of the total cost of a weldment is in the labor and over 
head. It is not the intent of this paper to give data 
showing the exact extent of saving that can be realized 
from the use of these faster welding electrodes but it 
suffices to point out the possibilities in this direction 


Mechanical Properties 

The mechanical properties of the three groups of 
electrode weld-meta! deposits together with their chem 
ical analyses are given in Table 4. There is no sig- 
nificant difference in any of them, either in the chem 
ical analysis or the mechanical properties. Electrode 
No. 2 of the conventional E7016 type is slightly lower 
in tensile and yield strength and perhaps should be 
rated as an E6016. Otherwise, the other six are very 
Electrode No. 6 has about 0.5%, nickel in the 
weld metal and the silicon contents of electrodes Nos 
Other 


similar 


tf and 5 were slightly higher than the others 
wise, they were very similar. This similarity of weld 
metal chemisizy and mechanical properties should 
help dispel any tendencies of code-writing bodies to 
restrict the use of these iron-powder modification types 
where E7016 is specified 


Impact Properties 

The Charpy-Vee impact transition curves are shown 
in Fig. 8. Impact values above room temperature 
were not determined since it was felt they have no sig 
nificance for the intended application of these mild 
Note that the 


transition curves is no greater than the reproducibility 


steel electrodes small difference in the 
spread that might be « xpected among production lot 
and laboratory testing techniques All three conven 
tional 7016 electrodes gave impact strength value 
higher than the 30°07, iron-powder group yet the transi 
tion temperature seems to be in the same range for all 


of them. According to some of the best authorities in 


© 


* 


Fig. 8 Comparison of Charpy V impact curves of conven- 
tional */ .-in. E7016 electrodes vs. two iron-powder modified 


types 
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this field the significance of the impact properties is 
not in the individual values at any one temperature but 
the temperature of transition from the ductile to a 
brittle behavior of the metal. Since the impact values 
for all nine electrodes are so close together we again 
fee! that there should not be any restrictions by code- 
writing bodies in the use of these iron-powder modifica- 
tions of the E7016 types for quality welding 


Moisture Sorption 

Studies are in progress on moisture sorption in the 
coating and its effect on the operation of the electrode 
Prelimi- 
nary tests show a wide spread in the rate of moisture 


and the quality of the weld-metal deposit 


absorption among the conventional brands,  Like- 
wise a variation between the brands of iron-powder 
In gen- 
eral the rate of moisture absorption for the nonmetallic 


types exists which is not quite as pronounced 


constituents in the coatings of the iron-powder groups 
is greater than for the conventional types but their re- 
drying characteristics show a more rapid moisture loss 
than the conventional type under similar drying condi- 
tions. While these studies have not progressed to a 
point where conclusions can be drawn, we feel that 
equal or greater precautions should be taken in the care 
and storage of low-hydrogen iron-powder electrodes 


than for the conventional types 


Summary 
lron-powde r low hydrogen electrodes are available 
in American brands today in both lime- and titania- 
type coatings. The lime type has approximately 30% 
iron-powder additions and is suitable for all-position 
welding. The titania type has approximately 50% 
iron powder additions and is generally recommended 
for only horizontal- and flat-position welding, although 
the '/,-in. and smaller sizes can be used for all-position 
work 
Their greatest single advantage over the conventional 
M7016 types is in increased weld-metal deposition rate, 
The 30°), iron-powder modification has from 20 to 30% 
greater deposition rate and the 50°, iron-powder modi- 
fication has from 60 to 80°, greater deposition rate than 
their conventional counterpart when used at the opti- 
mum welding current They have an easier slag re- 
moval, improved bead appearance, and the mechanical 
properties in general are equal to their conventional 
counterpart, They have better operator appeal be- 
cause of the steady, smooth arc characteristics 
The rate of actual moisture absorption by the non- 
metallic materials in the coating in general is greater 
than the conventional types and equal precautions 
should be observed in the storage and care of these 
electrodes. The redrying characteristics are much the 
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Typical application of copper- 
aluminum braze-welded joints 
used in 60,000-kva step-voltage 
regulator connections 


WELDING ALUMINUM TO COPPER 


USING INERT-GAS METAL-ARC PROCESS 


Increasing use of aluminum busbar for 

elevaled temperature service in combina- 
lion with existing copper bus systems has 
led lo the development of this method for 


braze welding aluminum lo copper 
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Welding Aluminum to Copper 


SUMMARY, Aluminum bus, now being used extensively, can 
usually be connected to aluminum or to copper by properly de- 
signed bolted joints. However, where elevated temperatures 
are encountered, a welded joint is needed to provide good service 

The increasing use ol aluminum busbar for elevated temper 
ature service in combination with existing copper bus systems 
has increased the need for a method of are welding aluminum to 
copper. The paper describes in detail a method whereby this 
can be accomplished*, The portion of the copper to be joined to 
aluminum is first coated with a silver solder, using standard silver 
brazing procedures. The aluminum and the silver solder-coated 
copper are then welded together using standard consumable- 
electrode inert-gas metal-are welding methods. The silver solder 
serves as a buffer layer to prevent the excessive formation of 
brittle CuAl, during welding. The mechanical, electrical and 
metallurgical characteristics of joints of various designs, which 
were found to be satisfactory, are described in detail. Quality 


* The process described in this paper is protected by patent rights of 
K.A.C.C 


Toe 


4 


control methods are described with illustrations of ty pieal j 
Braze-welded joints have been tested extensively under sever 
operating conditions and have given excellent, maintenance 


service 


Introduction 


Aluminum busbar is now being used extensively fo 
carrying large electrical loads in many types of service 
In most applications of aluminum busbar, correctly 
designed mechanical connections such as bolted joints 
and compression fittings can be used successfully for 
joining aluminum either to aluminum or to copper 
However, bolted joints subjected to thermal cycling 
or to elevated temperature service, even though they 
are correctly designed, may not be satisfactory because 
of the gradual deformation of the aluminum under 
compression and because of the gradual oxidation of the 
contact faces. The oxide at the interface causes some 
power loss with increased temperature at the joint. 
The net result is that these two factors combine to 
cause an accelerating deterioration of the electrical! 
connection. This results in high maintenance costs 
or ultimate failure of the joint. Silver plating of 
the contact surfaces effectively prevents or reduces 
oxidation; however, it does not prevent gradual de 
formation caused by compression For service at 
elevated temperatures, then it is desirable to weld a 
copper member to the aluminum so that the bolted 
joint W ill he copper to copper or copper to steel, rather 
than aluminum to aluminum or aluminum to coppet 

In some instances, space considerations may not 
permit the installation of an aluminum to aluminum 
bolted joint for operation at ordinary temperatures 
because the current density on well-designed bolted 
joints must generally be held to a maximum of about 
100 amp per square inch. The welding of a copper 
member to the aluminum to allow a copper to copper 
bolted joint would permit the use of a somewhat higher 
current density and a correspondingly smaller joint 

A method of obtaining satisfactory, ductile welds in 
arc-welded copper-aluminum joints has been the limit- 
ing factor in making a welded connection between these 
two metals. Aluminum and copper have been satis 
factorily joined by soldering, brazing, flash butt welding 
and pressure welding; however, each of these processes 
has its limitations, and a method of are welding alumi 
num to copper was very much needed 

If are welding is attempted directly between alumi 
num and copper, several problems are encountered 
The most important of these is the formation of the 
brittle intermetallic compound CuAl,. This, of course, 
makes the joint brittle and subject to cracking under 
impact or low stresses. This difficulty has been over 
come by using a newly developed process in which a 
buffer layer of silver solder is provided between the 
copper and aluminum 


Description of the Copper-Aluminum 
Welding Process 


To obtain satisfactory arc welds between aluminum 


and copper the joining operation 1s carried out in two 
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steps The weld area of the coppel member is first 
coated with a! in. layer of BAg-3 silver solder, This 
silver alloy consists of approximately 50% silver, 
15.5% copper, 16.55 > zine and 18°, It has 


a melting point similar to that of the aluminum filler 


cadmium, 


metal. Brittle joints are eliminated since both the 
copper and aluminum are metallurgically compatible 
with the buffer layer, i.e., they do not form excessive 
amounts of brittle intermetallic compounds 

In preparation for applying the silver solder, the 
surface of the copper is degreased and wire brushed. 
The silver solder is then applied using standard silver 
brazing methods, The coated copper is then water 
quenched and wire brushed to remove the silver solder 
flux 

The silvered ¢ opper section is positioned on the alumi- 
num and welded with 4043 filler wire using the inert 
gus metal-are process. Welding procedures are similar 
to those used for aluminum welding, except that the 
back- 
washing motion forces the molten aluminum filler metal 
lver solder to permit fusion with the 


are is not directed on the silver solder face. 


up against the si 
silver buffer alloy without excessively melting it. Inter- 
pass temperatures are held below 350°F by interpass 
cooling to further reduce dilution of the silver solder in 
the weld metal. The surfaces of the silver solder and 
weld beads should be wire brushed to keep them free of 
dirt and oxides to assist in the production of sound joints. 

Because this JomMing hnique complished in two 
steps, braze coating and inert-gas metal-are welding, 


the joint is referred to as a braze weld 


Joint Design 


Preliminary tests 
ductivity is always adequate where the design produces 


showed that the electrical con- 
adequate strength. Emphasis was therefore placed on 
evaluating the mechanical properties of various joint 
rhree main types of joint design have been 
shown in Fig. | along with 


designs 
investigated These are 
modifications of each joint type. The highest joint 
strengths are obtained with either the tee or lap joint 
design, because a locking action is obtained by the 
aluminum fillet around the copper member in these 
cases, The higher coefficient of thermal expansion of 
aluminum as compared to copper causes the aluminum 
fillet to shrink tightly on the copper member as the weld 


BUTT JOINT*S OINTS 


sory 


TEE JOINTS 


Fig. 1 Sketch showing butt, lap and tee joint designs 
which have proved successful for braze welding copper to 
aluminum 


Welding Aluminum to opper 


< 
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is cooled. This, of course, produces a joint with 
improved mechanical properties because the interface 
ix in compression. By using a keyed joint design, Fig 
(yg), additional strength can be obtained, although this 
is Hot necessary for most applications. Butt welds have 
also given satisfactory results in several applications, 
particularly in attaching an aluminum flexible section 
to a solid copper terminal. 

Typical joints of an aluminum flexible section butt 
welded to a copper bar and broken in tension are shown 
in Fig. 2. Each of these test samples broke in the 
aluminum flexure near the weld. Other typical fillet 
joints are illustrated in Figs. 3and 4. Figure 3 illustrates 
a tensile specimen, prior to testing, which was cut from 
a quality control sample. Figure 4 shows fractured 
tensile specimens for three other joint designs, Speci- 
mens shown in Fig. 4 were tensile tested at 400°F. 


Properties of Copper-Aluminum 
Braze-Welded Joints 

Copper-aluminum braze-welded joints in electrical 
bus systems must have good electrical conductivity, 
reasonable strength and resistance to impact loads. It 
is important that the joints withstand thermal cycling 
resulting from current variations or changes in ambient 
temperature, It is also necessary that the joints 
maintain good mechanical and electrical properties at 
elevated temperatures. 


Mechanical Properties 


A large number of tests have been conducted to 
determine the mechanical properties of copper-alumi- 
num braze-welded joints. ‘Table | lists the tensile prop- 
erties of copper-aluminum inert-gas metal-are welded 
joints which were subjected to 500 cycles of alternate 
heating to 400° F and cooling to 150° F. This table 
also contains tensile data on samples which were soaked 
at 450° F for 2 weeks. In each case, no significant 
deterioration in mechanical properties was observed. 
Tensile tests at elevated temperatures indicated a high 
joint strength, with fracture occurring in the parent 
aluminum member, Figures 4 and 5 illustrate the 
designs and typical fracture locations of these joints. 
To further evaluate the mechanical properties, a series 
of bend tests were made on tee joints. Specimens, | x 
| in. illustrated in Fig. 6, were clamped with the alumi- 
num end in a vise. The weld was approximately | in 
above the vise jaws. A force applied on the copper end 
was designed to place one fillet in tension and one in 
compression. While normally no joint would be 
required to take such severe forming, it is reassuring to 
know that such deformation can be sustained. 

Joints similar to those shown in Fig. 6 were subjected 
to severe impact before failure occurred. The speci- 
mens were clamped in a vise as deseribed above. The 
copper end was then subjected to multiple blows with 
a 70-lb weight until the copper was bent 90 deg. 

The effect of fillet size on the strength of a braze- 
welded tee joint is shown in Fig. 7. It was found that 
the breaking load for a double-tee fillet increased directly 
as the fusion area increased. Shear strength at the 
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Fig. 2. Photograph of a broken tensile specimen used to 
determine properties of two copper-aluminum braze welds 


Fig. 3 Side view of a tensile specimen machined from a 
quality control sample of a braze-welded double-tee joint. 
Weld made between a copper plate % in. thick and an 
EC aluminum plate | in. thick 


Fig. 4 Photograph of braze-welded tensile specimens 
tested at 400° F. Specimens were cut from a welded 
plate; the copper % X 4 in. and the EC aluminum | X 4 ini. 
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Fig. 5 Photograph of braze-welded tensile specimens 
tested at room temperature after holding at 450° F for 
2 weeks 


Fig. 6 Photograph of braze-welded bend test specimen 
after they were fractured in a free bend test 
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Fig. 7 Chart showing the effect of fillet size on breaking 
load of braze welds made in plate; the copper was % in. 
thick and the EC aluminum was | in. thick 
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Fig. 8 Graph showing effect of thermal cycling on the 
electrical resistance of copper-aluminum braze welds 


interface of these test joints wa found to be somewhat 


greater than 6000 psi of interface 


Electrical Properties and Effects 
of Thermal Cycling 

In addition to the mechanical te ling outlined above, 
measurements were also made to determine variations 
of electrical resistance of the joint ligure illustrates 
the effect of thermal cycling on the electrical resistance 
of the joints, The resistance of cach joint which was 
subjected to thermal cycling was measured at each 100 
thermal cycles. Each measurement recorded was the 
Because the 


average of 5 resistance determination 
resistance varied only slightly as the cyeling progressed, 


Table 1—Results of Mechanical Tests on Double-Fillet Braze 


Welds” 
Break ing load 
lh/in ol 
Condition of test fillet specimen Location of 
specimen ize, in width fracture 
As-welded 12,000 At interface and fillet 
After 5OO eycles 
of heating to 
10) nd 
cooling to 150 
hk | 11,700 At interface and fillet 
After sonking at 
F for 2 
weeks }'/, 12,100 At interface and fillet 
Pested at 400° 9,150 In aluminum busbar 


copper being x 
in. and the EC aluminum | x 4 in. in section. The design is a 
each side of the vertical 


jraze welds were made on plate; the 


iit welis, one 


tee joint with two 


member Fillet size or height is give the dimension h 
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500 cycles measurement as anticipated but during some 
intermediate stage. This indicated that variations in 
resistance were not a function of the number of thermal! 
cycles. Results of these accelerated tests have been 
verified in actual operation of these joints. 

In addition to the thermal cycling described above, 
test samples were also prepared and subjected to 


thermal and electrical cycling loads. Eight copper- 
aluminum joints were welded in series and inserted in 
an insulated box as shown in Fig. 9. For this series of 
tests °/s-in. thick copper busbar was used and |-in. thick 
aluminum busbar. After the weld was made, the 
samples were machined flat to 1 in. thickness in the 
joint where the measurements were to be made 


Potential terminals were tapped into each sample 3 in 

. on either side of the joint and reference potentials were 
Fig. 9 Photograph of braze-welded test specimen tapped across 6-in. lengths of copper and aluminum 
mounted in an insulated box to determine effect of electrical busbar. Thermocouples were peened into each of the 
and thermal cycling on mechanical and electrical properties copper bars in the center section of the copper in the 


joint. Resistance heating caused by an applied elec- 
trical load of 1100 amp raised the joint temperature to 


all of the values were averaged and the grand mean of approximately 400°F. Thermal cycles were established 
all readings is shown as a dotted line on the curves. Of with current alternately on for 2 hr and off for 2 hr. 
all the samples tested, the sample which showed the These samples were subjected to 579 such cycles with 
highest variation after 500 thermal cycles had an no indication of a decrease in electrical conductance. 
increase of 13.587) in resistance. All the other samples Table 2 shows the temperature of each joint and the 
tested varied less than 3% from the grand mean. In corresponding voltage drop across the joints. The 
several cases the greatest deviation did not oecur at the voltage drop across the joint was no greater than that 
al 
A 
“4 SILVER SOLDER 
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ALLOY 


Fig. 10 Photomicrograph of section across a copper to aluminum braze-welded test specimen 


Table 2——Table Showing Potential Drop During Thermal Electrical Load Cycling of Copper-Aluminum Braze-Welded Joints 


Samples No. 


! 2 3 4 7) 6 7 8 Control Alu- 

\ “ of copper, minum § 
l 470 26.8 305 24.8 357 24.4 364 24.7 370 26.2 351 29.8 390 23.8 398 25.0 52.4 66 0 
12 11 00 425 28.0 390 27.3 396 28.3 401 202 411 27.6 420 24.4 420 27.2 55.2 69.0 
24 110 272 419 24.8 390 240 400 246 404 260 404 246 385 23.4 419 24.6 5O.4 66.5 
sd 05 288 420 27.0 381 26.2 304 26.8 397 27.2 398 28 6 375 27.0 414 28.2 57.2 76.5 
io 17 $2.0 425 30.0 422 30.2 4385 20.5 433 30.6 432 28.8 414 27.6 455 28.8 56.8 77.8 
251 07 23 300 25.3 408 268 390 28.2 392 29.6 380 27.2 369 27.6 389 26.2 56.6 62.2 

579 370 25.8 374 23.5 371 23.4 364 24.8 360 262 348 24.0 338 244 350 23.6 49.0 


* One eyele consisted of current on for 2 hr which raised the joints to about 400° F and current off for 2 hr which cooled the joint to 
about 68° F 

t Temperature of sample during measurement. 

t Millivolt drop measured across 3 in, of bus on each side of the joint. 

§ Control consists of 6 in. of busbar outside of the joint area, 
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Table 3—Table Showing Chemical Analysis of Weld Metal 

Taken from Drill Holes in the Fillet Shown in Fig. !1. X-Ray 

Diffraction Studies Showed CuAl, and Ag,Al Constituents 
in the Fillet 


Chemical Total 


omposition, % Remainde 


Sample ty td Zn {/ 
0 10 6 5.5 20.5 
l t+ 5 25 11.5 
2 2.1 2.0 10.4 
3 043 025 15 O 36 20 
1 0538 1.2 1.5 0.92 12 
5 18 2.0 3.2 7 
6 2.1 2.5 68.) 
7 3.1 3.9 ‘a 3.9 15 1 


across a similar length of either the copper or alumi 
num member. It is, therefore, apparent that these 
joints will perform satisfactorily, from an electrical 
point of view, for service at elevated temperatures up 
to at least 400°F, 


Metallographic Examination 

A large number of metallographic samples were ex 
amined during the progress of this work and typical 
metallographic sections are shown in Fig. 10. At the 
top of Specimen 10a it can be seen that some CuAl! 
constituent has formed where there was no silver solder 


between the copper and the aluminum. This empha 


Fig. 11 Photograph of radiograph taken through a 
section of a copper-aluminum braze-welded test specimen, 
showing the copper tab, aluminum fillet and aluminum busbar 


sizes the importance of having a uniform layer of silver 
solder on the copper before the welding operation te 
undertaken The thin, black line at the top part of the 
photograph shows evidence of a crack which occurred 
in the area where the silver solder was absent How 
ever, where there was an adequate layer of silver solder 
on the copper, no cracks were observed on any of the 


many samples examined. Figure 10+ is a microsection 


showing the diffusion zones across the joint interface 
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Radiographic Examination 

A number of radiographs of these welded samples 
were prepared and a typical radiograph is reproduced 
in Fig. 11. The radiographs showed a tendency for the 
heavier elements from the silver solder to alloy with the 
aluminum filler material, particularly toward the top 
part of the fillet. X-ray diffraction studies indicated 
that these light areas on the radiograph, the zones of 
increased density of the weldment, resulted from the 
alloving of the weld metal with the heavy elements from 
the silver solder \s a result of these examinations, it 
was found desirable to keep the copper member of the 
joint area as cool as possible during the welding opera- 
tion and to reduce the size of the fillets, particularly 
toward the top part ol the member In this way the 
excessive alloying of the filler metal with the silver 
solder, which occurred at the top part of the fillet, 
could be minimized Che small black holes shown in 
Fig. 11 are the locations of sample drillings taken for 
Results of these 


chemical analyses of the filler metal 


analyses, shown in Table 3, indicate that a relatively 


small amount of heavy metal produced a very distinct 
change in the density of the X-ray plate The hole 
marked —0 was drilled close to the copper and cut 
The analysis 
In all of the 


other samples the amount of heavy elements present 


through part of the silver solder layer 
for this hole 1s, therefore, not iwnificant 


in the fillet is seen to be relatively small 


Corrosion Tests 

A number of unprotected braze-welded aluminum 
to-copper joints are being subjected to natural environ 
ment corrosion test near the eashore at Daytona 
Beach, Fla 


shown in Fig. 12 


Corrosion test racks of these samples are 
Although for commercial installa 
tions it is always strongly recommended that the copper 
members be installed in a manner which will prevent 
the drainage of copper corrosion products on to the 
aluminum members, it will be observed that the test 


samples were exposed with the copper member at the 


top. This is the most corrosive condition, because the 
corrosion products from the copper drain down over 
the aluminum. The copper atoms accentuate corro 
sion of the aluminum by the galvanic effects resulting 


from contact of the aluminum with a dissimilar metal 
As a result of the severe exposure conditions at the 
Daytona Beach station, the entire sample, including 


the aluminum, has suffered some superficial corrosion 


after one year. There was, however, no measurable 
change in the electrical resistance of the joints. Visual 
examination after 20 months’ exposure indicated no 
appreciable change since the examination after one 
year of exposure 
Quality Control 

Although this method of copper-aluminurm welding 
has proved to be satisfactory irge commercial opera- 
tions and good consistency has been obtained, it is neces- 
sary to maintain sound inspection procedures to insure 
high quality welds [nepectors should be familiar with 


the process and they should kee p close control of every 
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Table 4—Standard Procedure Form for Silver Solder Coat- 
ing and Welding of Copper to Aluminum 


Material: Copper, '*/i¢ x 3'/,in.; E. C. aluminum, | X 12 in. 
Material Preparation 
A. Copper B. Aluminum 


Degrease and wire 
brush 


1, Machine copper ! 


2. Degrease and wire 
brush surface to be 
coated Welding Procedure: 

Flux with AWS Type 
No. 3 brazing flux 

Apply thiek 
(min) layer of BAg-3 
or BAg-1 silver solder 
to copper (see sketch 


Material 


Filler metal—4043 Al 
1) using oxy-acety- or */e in. diam 
lene torch as heat 2. Joint type—fillet or 
source butt 

Cold water quench Position welded flat 

Wire brush to remove Size of pase -approxi- 
flux mately '/,in 


Joining Details: 
Cas and flow, argon 60 cfh 
Current, 220-260 amp 
Are voltage, 24-28 
Are length, to in 
Tacking centers, each end of joint 
Other 
Wire brush between passes 
Stagger welds to maintain temperature at less than 
350° 
Stagger welds to minimize distortion stresses 
Maintain are on aluminum base metal while maintaining 
a molten weld pool to tie in with copper 


step of the procedure since most of the inspections must 
be visual, 

Steps in quality control inspection should include 

|. Checking of cleaning methods and effectiveness 
of the cleaning process. 

2. Checking of silver solder overlay procedure to 
insure that a good bond is obtained and the correct 
thickness of silver solder is applied to each copper sur- 
face 

3. Checking of cleaning after the silver solder coat 
is applied to insure complete removal of the flux before 
the copper member is accepted for welding. 

1. Checking welding procedures to insure that 

(a) The proper choice of filler wire has been 
made. 

(b) The interpass temperature is held below 
350°F, 

(c) Surfaces between interpasses are cleaned. 

(d) Finished dimensions are correct 


5. Obtaining quality control samples from each 
welder for destructive testing. 

It has been established that a smooth silver solder 
coat is indicative of a good bond between the silver solder 
and the copper. Surface appearance can, therefore, be 
used as a criterion for accepting or rejecting the coated 
copper member for welding. Where the silver solder 
layer appears rough and /or has pinholes, then reheating 
and melting of the silver solder will disclose flux entrap- 
ment and eover-over. Therefore, the surface of the 


Fig. 12 Photograph of corrosion rack with copper-aluminum braze-welded test specimens mounted for natural environment 
corrosion tests at Daytona Beach, Fla. 
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Fig. 13 Chart of tensile test results obtained on quality 
control specimens cut from braze-welded plates in which 
the copper was */, in. thick and the EC aluminum | in. thick 


silver overlay should be checked carefully for pinholes 
and surface roughness. Where these are found, the 
copper member should be reworked 

The thickness of the silver solder layer must be con 
trolled since too thin a coating increases the possibility 
of aluminum-to-copper contact during welding. The 
silver solder layer should not be less than '/ in. thick 
on each surface, but no maximum limit of thickness is 
needed Although coatings heavier than in. are not 
detrimental to the finished joint, they are not desirable 
from an economic viewpoint 

Compl te flux removal is essential for good welding 
conditions. 
liquefies under the welding are heat, causing the mol 


Any trace of brazing flux on the surface 


ten aluminum in contact with the flux to spatter away 
from the weld pool. This results in unsound welds and 
erratic welding conditions. Wire brushing is a very 
effective means of removing brazing flux. During 
brushing, pinholes which are not visible before buffing 
will be exposed at the surface srushing will also re 
veal the surface roughness resulting from flux entrap 
ment, the brushed surface having a sandy appearance 
if flux entrapment is severe 

When production welding is first started, each welder 
should be given an opportunity to observe a trained 
welder working on a copper-to-aluminum joint, and he 
should be instructed in the proper techniques required 
for this type of welding. Each welder may then be 
given a qualification test which consists of welding a 
copper section to an aluminum plate. During this test 
it will be possible to check the welder’s tec hnique and 


take corrective steps wherever necessary Samples 
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should be subjected to tensile tests to determine strength 
and permit examination of the fracture 

Electrical properties need not be measured since 
laboratory tests indicated that welds which have satis- 
factory mechanical properties will also have satisfactory 
electrical properties. Conversely good conductivity 
may not insure good mechanical properties 

A number of tee joint designs, illustrated in Fig. 3, 
were prepared for visual examination and tensile tests, 
Figure 13 is a typical quality control chart prepared for 
these samples. The over-all average breaking load for 
all samples tested was 12,400 |b per in. of double 1-in. 
fillet with a lower control limit--2e¢ of 8800 Ib per in, 


of double t-in. fillet 


Applications 

\ typical application of braze-welded copper and 
aluminum busbar is shown in the lead illustration. 
The braze-welding technique made possible the installa- 
tion of satisfactory joints under difficult conditions 
where clearances were limited and the conductors were 
The transformer was a 60,000-kva 
Che three conductors shown 


large and unwieldy 
step voltage regulator 
are | million circular mil ACSR cables, installed with 
standard hydraulic press connections. Current loads 
on these lines run as high as 2500 amp per phase, which 
amounts to 168 amp/sq in. at the copper-to-copper 
bolted connection Chis is too high a design factor for 
safe loading on a copper-aluminum bolted connection. 


To circumvent this, the cable lugs are bolted to an 


aluminum plate. This plate in turn is then braze 
welded to a copper tab which | bolted to the copper 
terminal of the transformer. This produces a neat and 
secure installation which gives excellent operating char- 
acteristics Other application imilar to this have 


been operating successfully for several years, Cener- 
ally speaking, the cost of fabricating joints such as those 
shown in Fig. 14 is equivalent to the cost of making a 
silver solder joint plus the cost of making an inert-gas 
metal-are weld in a member of the same cross-sectional 
area. The advantages of using these joints, however, 
have proved in many applications to be well worth the 


additional cost of the joining proce 


Conclusions 
The results of this work show that atisiactory inert- 
gas metal-are braze welds can be made between copper 


and aluminum bar These ductile joints have good me- 
chanical properties and electrical conductivity, Fur- 
thermore, they provide satisfactory operation under 
severe conditions of elevated temperature, thermal 
eyeling or natural environime nt K POmUre 

The experience gained in this work has established 
that welders can readily be trained to make consistently 
good joints which have properties equivalent to those 


of the aluminum base metal 
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RIGID FRAMES, SPACE STRUCTURES AND 


PLASTIC DESIGN 


As a member of the American WeLpinG Sociery, and 
one of those who braved welded structural design 
thirty years ago, the author takes special pride in 
welding’s spectacular contributions towards the coming 
“(Golden Age of Engineering” in the field of structures. 
For nothing in all construction history had to fight its 
way so vigorously to live. Nothing like welding had 
to perform near miracles to survive in the longest 
obstacle race of all time. 

Through the many obstructions set up in its way, 
welding has pushed forward in wedges by sheer super- 
iority of performance until today the barricades of 
prejudice and fear have thinned down tremendously. 
In the future, there is visible a golden age in structural 
engineering by way of welding! Bigger and better 
rigid frames than ever before; spectacular frameworks, 
space structures of new world-record size and capacity ; 
the application of plastic design for economy. 


Rigid Frames 


Welded gable bents and cathedral type structures 
were more frequently built in the early stages of weld- 
ing than tier buildings. They punched a hole in all 
opposition to welding by their spectacular beauty, 
function and economy. Nothing in steel was so 
streamlined and simple. Hurtling over space in a 
single thrust of compacted strength without splices, 
without fortifications of steel at joints which were nec- 
essary in riveted design, they performed aloft as a sym- 
phony of stress and strain in monolithic steel! 

Everyone is rigid framing today. You can count 
thousands of such structures around the country. 
Some are designed well, others not so well, with or 
without benefit of the best knowledge available. Each 
one built affords a stimulus for bigger and better rigid 
frames in the future. Figure 1 is a typical rigid frame 
structure of modern design, with a span of 180 ft. 

While details are now becoming standardized to 
some extent, it behooves every designer to round out 
his theoretical knowledge with study before proceeding 
with more advanced types of structures. In Tue 
Journat Research Supplement, beginning 
with the July 1951 issue, are found the most valuable 
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Fig. 1 Field house—Michigan State Normal College. 
Ypsilanti 


data covering portal frames, especially knee data. 
Several items of importance still performed without 
good judgment by some designers will be discussed 
here, 

The most common types of rigid frame designs are 
hinged. Employing such design does not mean that 
you have to use actual hinges. They are expensive 
and add immensely to costs of all structures. Figure 
2, of all-plate construction, represents the hinge for 
above rigid frame of hinged design. It serves its pur 
pose, is simple and least expensive. Flat plates could 
have been used for hinged bases in many existing struc- 
tures which have expensive hinges. There are also 


i 
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Fig. 2 Hinged column base for rigid frames, span | 80 ft 
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Fig. 3 Model of simple space structure 


too many under 100-ft span with costly rockers for 
bases. 

The question of when to use an actual hinge depends 
upon the ratio of the height of the legs (columns) to 
the span and also the pitch of the rafters That ratio 
and the degree of roof slope fix the horizontal thrust 
The shorter the columns by comparison to span, the 
larger the thrust. The flatter the roof, the larger the 
thrust 


a combination of those two conditions, and when it 


The thrust can thus become very big due to 


gets too big you simply must use hinges or rockers 
otherwise, the stress in the ties makes them too ex 
pensive to fabricate and install Experience, good 
judgment and esthetic values can work to set roof 
slope and column heights to economical advantages 

While on the subject of hinged bases, some thought 
might be given to ties Seldom, if ever, do design 
drawings say a word about erection of the rigid frame 
ties. Result every fabricator leaves it to his 
“‘pusher” or superintendent, of whom no two are alike 
or think alike. 

It is advisable that the engineer specify plainly on 
drawings or in specifications how the ties should be 
erected, just as he now specifies weld sizes which he 


If the deflection be held 


to a minimum by suitable spacing of supports, cate- 


formerly left to shop workers 


naries can be avoided and a sort of watch-like precision 


Fig. 4 Preliminary design—Detroit Convention Hall 
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develops when the clevises or nuts are tightened, The 


workers are less likely to overstress or understress than 
at present with liberty unlimited Che season of the 
year must be taken into account and consideration 


made for extremes in temperatures 


Space Structures 


When rigid frames meet and cross aloft they take 


another name—space structures. Figure 3, a model of 
rigid frames crossing one another, is a simple example 
But in shape and form their variety is infinite such as 
pyramids, domes and all manner of interwoven frame- 
works 

Wherein do they differ and why this new name; is 
not every structure in space a space structure? Yes 
literally; no—for stress distribution as we will presently 
learn 

A frigid frame is uniplanar, space structures are multi- 
planar; in other words, they are three dimensional, 
In three-dimensional frameworks, an applied force 
disperses in two or more planes. In a rigid frame (as 
the term is commonly used), an applied force disperses 
in just a single plane. The difference thus is in stress 
behavior pattern. When two or more rigid frames team 
up, they form a space structure 

Consider a rigid frame building with 3 bents 20-ft 
centers, in parallel planes. A force applied to any 
rigid frame is dispersed within that frame alone. Cross 
the three bents diagonally, join at contact points and 
apply the same force at any single spot It, will stress 
all three frames which have now become one space 
structure 

Try a rubber ball. Press down on it. Every part 
is affected. The stress distributes in all directions 
which is characteristic of domes and explains why they 
are space structures 

Figure 4, an elliptical space structure, 300 X 100 {t., 
employing welded rigid frames is a preliminary design 
hy author) of the proposed Detroit Convention Hall, 


It reveals the singular beauty and majestie grace that 


/ 


welded design can contribute to structures of magni- 
tude. 

You now know everything about space structures, 
except to ask what good are they? Answer: they 
make the most economical frameworks for the larger 
structures and take the biggest collapse load. The 
bigger the space to be enclosed, the more economical 
becomes a structure, expecially the closer it approaches 
a sphere in form 


Plastic Design 


If the author remembers correctly, a Dutch Engineer- 
Contractor Kist at a Convention in Holland in 1917 
was the first one to challenge the economics of tradi- 
tional elastic design. To him, design by ultimate 
strength was the only method for economy because it 
was realistic 


What is the basis for such a thought? A fact known 
to many today that in any rigid frame construction, 
the reserve strength is of such magnitude as to give 
the structure as a whole much greater load carrying 
capacity than computed theoretically by elastic design, 
leading to greater economies. 

Of special importance and significance to every one 
connected with welding, those economies in stee| will 
derive mainly from use of welded construction, since 
connections play a key role in assuring that the struc- 
ture attains its computed load. 


Conclusion 


As we stand on the threshold of the Golden Age of 
Engineering—the future of welding appears bright and 
unlimited. 


LOW-HYDROGEN ELECTRODES MAKE 
PREHEATING UNNECESSARY 


Some of the lift trucks built by the Battle Creek, 
Mich., plant of Clark Equipment Co., employ an assem- 
bly in which steel castings have to be are welded to 
the ends of long channels of SAE 5145 steel, used in 
pairs. As cracking of such welds can be avoided if 
the components are properly preheated, this practice 
was followed initially and produced good results. It 
was found, however, that the preheating was awkward 
and required much time and expense. 

It has now been established that good welds can be 
produced without cracking even if preheating is 
omitted, if the proper grade of low-hydrogen electrode 
is employed; hence, this procedure is now followed, 
using the trunnion fixture shown in Fig. 1. As down- 
hand welding is faster and more convenient and the 
assemblies are quite long, the welder has to stand on a 
scaffold to reach the high welds when the assembly is 
held vertically. 

For convenience, the assembly is fabricated (after 
initial tack welding) on a fixture having its trunnion 
pin support attached to the side of the seaffold. This 
is so arranged that, when channels held in the fixture 
are vertical, their upper ends are conveniently acces- 
sible by a welder standing on the scaffold platform, 
reached by a ladder. External welds are thus made 
downhand from the seaffold. A welder standing on the 
floor makes internal welds on the-end of the assembly 
that is down. 

When one set of welds has been completed, the 
fixture and weldment are turned end for end, bringing 
the weldment to a position such that the remaining 
welds can be made downhand. In the illustration, 


George Bain is District Engineer, Lincoln Electric Co., Cleveland, Ohio. 
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BY GEORGE BAIN 


Fig. 1 Weldment consisting of cast steel end portions 
welded to SAE 5145 steei channels. Here the weldment 
is shown horizontal, but welding, using low-hydrogen 
electrode, is all done downhand with the weidment vertical, 
external welds being made with the operator on the scaffold 
to which the fixture is pivoted 


the weldment is horizontal so that external welds, made 
at one end when this end was up, can be seen readily. 

E-7016 low-hydrogen electrodes are used. 

After tins of these rods have been opened, they are 
stored in a low-temperature oven until the rods are 
used, to keep coatings free of moisture absorption. 
Elimination of preheating of the weldment saves much 
time and inconvenience and the welder works more 
comfortably, as he does not have to stand close to hot 


surfaces. 
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An interesting brazing method for structural joints 
in steel tubing, which has been developed by the 
Elyria Welding Service of Elyria, Ohio, utilizes bronze 
beads for filler metal and applies the brazing alloy 
from the inside. The principal application is in 
structural assemblies of tubing in the sizes used for 
furniture, ete. 

When fabricating a tee-joint in tubing, the most 
economical way to prepare the stem member is a me- 
chanical notch (see Fig. 1). To avoid the expense of 
very close tolerances on fit-up, a bronze brazing alloy 
is used because it will fill an appreciable gap and make 
a strong bond without the necessity for a perfectly 
snug fit all around. The problem is to produce a full, 
uniform fillet in the shortest possible time 

Basis of this inside brazing technique is (1) a jig on 
which is mounted a multiple-tip torch that heats the 
entire joint simultaneously, and (2) use of a flux-bearing 
flame to prevent oxidation and to avoid leaving scale 
or flux residue on the work. The jig holds the flange 
member of the tee horizontally and the stem is held 
vertically above it (see Fig. 2 srazing heat is sup 
plied from a standard oxyacetylene welding torch 
fitted with an adapter which holds six flame-descaling 
tips on copper tubing leads (see Fig, 3 Che tips are 
arranged so as to distribute the heat evenly around the 
joint. An auxiliary tube with a small tip serves as a 
pilot light. Solenoids in the oxygen and acetylene 
lines hooked up with a snap switch turn the brazing 
flames on and off 

A dual fluxing system is part of the technique. First, 
acetylene from the tank passes through a flux-bearing 
unit on its way to the torch and picks up a controlled 
amount of flux. This assures that the proper amount 
of flux is being delivered to the brazing area whenever 


Second the 


and for as long as the flame plays on it 


Based on a story by the Gasflux Co., Manefield, Ohi 


Brazed Tee and component parts 


Fig. 1 
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A TECHNIQUE FOR TUBE BRAZING 
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notched end of the vertical tube is dipped into a 
saturated solution of boric acid just before assembly, 
providing flux for the inside area where the flame does 
not reach 

Brazing alloy in round bead form is obtained by 
running a '/s-in. bronze welding rod through a cold 
heading machine. A scoop is made by brazing a short 
length of round steel rod to a piece of tubing of slightly 
more than '/,-in. ID, closed at one end and just long 
enough to hold the required number of beads for a 


example, a tee-jomt m 4 in., 


beads, about the 


particular joint 
18-gage tubing will require six 
equivalent of */, in. of brazing rod of the same diam- 
eter. 

When the assembly is secured in the jig, a scoopful 
of the bronze beads is poured into the vertical tube and 
the brazing flames are started. It doesn’t matter 


whether the beads are distributed evenly on the two 


Fig. 2 Tube brazing jig with parts loaded, ready to braze 


Fig. 3 Tee-joint in steel tube being brazed 
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Fig. 4 Section of brazed joint, sawed diagonally to show 
complete penetration of brazing alloy 


Aided by capillarity, 
the molten bronze will flow through the joint wherever 
it has been wet with flux (see Fig. 4). The flux-bearing 
flame envelopes all of the joint on the outside, promotes 


sides of the horizontal tube 


complete filling of the joint and leaves the outside 


surface so clean that no grinding or brushing is needed 
before finishing. The operator shuts off the flame as 
soon as the brazing alloy starts to come through to the 
outside of the joint. Properly applied, this procedure 
is reported to make joints so strong that when tested to 
destruction they will fail by tearing of the base metal 
rather than opening the braze weld. 

Fastest production with this process has been 
obtained by using two units mounted on a grating that 
spans the top of a rectangular tank partly filled with 
water. The operator loads one assembly while another 
is being brazed. Each assembly is dropped into the 
water immediately after brazing. Then it is dried and 
Advan- 
tages noted in production are: (1) greater speed of 
brazing, (2) high strength of joint, (3) freedom from 
porosity, and (4) elimination of need for cleaning 
brazed surfaces before finishing. 


prepared for fitting into a larger assembly. 


FOR X-RAY QUALITY 


The Warner Lewis Co. of Tulsa, Okla., is using inert- 
gas metal-are welding and submerged are welding to 
fabricate a complete range of petroleum filters. Used 
on pipe lines, tank farms, fuel trucks, terminals, and 
tankers, where X-ray quality welds are required, these 
filters protect accessory equipment from contamination 
by water and dirt. The filters are available in any 
capacity from 10 gal. per min. purification rate, to 
1200 gpm. In addition to the carbon-steel and alumi- 
num-bronze plate from which these units are made, 
others have been fabricated of aluminum. 

Inert-gas metal-are welding is used to fabricate 
aluminum-bronze units on which the metal thickness 
ranges from */y in. for the drum section, to */, in, for 


Based on a story by the Linde Air Products Co., New York, N. Y 


Fig. | Inert-gas metal-arc welding of *  \«-in.-thick alumi- 
num-bronze sections of a petroleum filter 
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PETROLEUM FILTERS ARE WELDED 


the flange (see Fig. 1). No postweld treatment is 
necessary, and butt-welding speeds average 20 ipm. 
Submerged are welding is used to fabricate the carbon- 
steel filters (see Fig. 2). These are generally larger 
than the aluminum-bronze units and are welded in one 
pass. By the use of submerged are welding on carbon 
steel, fabricating operations have been speeded up 
50°). <A 9-ft longitudinal weld and a 75-in. circum- 
ferential weld are made in the */,-in. steel plate at an 
average speed of 28-ipm. 

In inert-gas metal-are welding, argon gas shields 
the weld zone from the injurious affects of the atmos- 
phere. Using the submerged-are welding process, the 
weld zone is protected by a blanket of granulated 
material, and there are no sparks or glare. 


Fig. 2 Submerged arc welding being used to make a 
75-in. circumferential weld in a */s-in.-thick steel filter drum 
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Since 1942 the Department of Public Works of the 
State of New York, Albany, N. \ 
constructed approximately 800 steel bridges, all of 


. has designed und 


which, with a few exceptions, have been welded 
Typical examples are given in Figs. 1, 2 and 3. This 
is in addition to many reinforced concrete bridges 

The Department has been a pioneer in this country 
for welded bridge construction. For reasons of econ 
omy, increased public safety and pleasing appearance 
welding has become the standard for deck highway 
bridges 

Significant progress in the field of welded steel rail 
road bridges is also indicated. The Department has 
just completed its first all-welded steel railroad bridge 


which has been in satisiactory use since December 


= 
Fig. | New York State Thruway over New York State 
Route 5 and New York Central Railroad (Main Line), 
West of Herkimer in Herkimer County; 100% welded 
deck cantilever plate girder bridge, built in 1954. The 
bridge has six spans totaling 775 ft; one at 105 ft, one 
ot 152 ft, two at 102 ft each and two at 157 ft each. 
This structure consists of two separate bridges alongside 
of each other, each bridge having one 49 ft roadway, one 
4 ft mall and one 2 ft 6 in. catwalk 


The impetus to welded design developed with the 
change from through-type to deck-type bridges. ‘This 
latter type incorporating composite construction sup 
plied safety, functional appearance and economy 
through welding design Using the full section of 
steel members prov ides for efficient and economical! 
use of material, since no reductions are necessary as 
with riveted structures 

In many cases, especially where continuous design is 


used, the over-all depth of the bridge deck can be 


reduced significantly. This not only provides for 


necessary headroom under the bridge, but effects 


Based on a story by the Lincoin Mleetric Co., Qeveland, Ohio 
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NEARLY 800 WELDED STEEL BRIDGES 
ERECTED IN NEW YORK STATE SINCE 1942 


Fig. 2 New York State Thruway over Onondaga Lake 
Outlet in Onondaga County; 100% welded deck canti- 
lever plate girder bridge, built in 1953. The three main 
spans total 450 ft, with two at 125 ft each and one at 200 
ft; a 49-ft roadway with an 8-ft mall separating opposing 
traffic and two 2 ft 6 in. catwalks 


appreciable saving [he savings on welded steel 
bridges designed by the Department have proven to 
average trom 15 to 20°, both in steel and in cost over 
similar steel riveted structure Of equal importance 
are the savings in the foundations and fills Saving 
| ft in depth at the bottom of the usual fill, when 
extended on the bridge approaches which constitutes 
miles of highway, can mount to major proportions in 


Saving ih money 


Are welding is used for shear connectors, shoes, 
100°), welded 


spl es, ete 


additional cover pl ites to rolled sections 


girder fabrication, bracing stiffener 


Fig. 3 New York State Thruway over the Erie Railroad 
and State Highway 59 in Suffern, Rockland County; 100% 
welded deck cantilever plate girder bridge, built on a 
2000-ft radius curve in 1955, The six main spans total 
797 ft; one at 92 ft, one at 234 ft, one at 99 ft and three 
at 124 ft each. This structure consists of two separate 
bridges alongside each other and each bridge has one 
49-ft roadway and two 3 ft 8 in. catwalks 
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RESISTANCE BRAZING OF 
ARMATURE ASSEMBLIES 


Red Bank Division of Bendix Aviation Corp. is a lead- 
ing manufacturer of quality electrical products for 
aircraft 

Armatures manufactured by the resistance brazing 
process have ample safety factor to withstand the high 
mechanical stresses imposed by many military applica- 
tions. 

Red Bank Division has achieved exceptionally high 
reliability with armatures produced on the resistance 
Rate of 
production is also increased 500% over methods pre- 


brazing machine illustrated in Figs. | and 2. 


viously employed. 
A clip of copper alloy brazing material is slipped on 
the interior conductors at all joints around the periphery 


Based on a story by the Taylor-Winfield Corp., Warren, Ohio 


Fig. 1. Operator at left is inserting clips of brazing material around inner 
conductors of armature assembly, while operator in center is performing the actual 
machine brazing operation. Note special welding tooling used 


of the armature. A cylindrical gauge ring holds the 
ends of all conductors in alignment. 

Application of brazing current heats the conductors 
and commutator riser, joining outer conductor to inner 
conductor and also inner conductor to commutator 
riser simultaneously. Brazing time is sufficiently 
short to limit the objectionable flow of heat to interior 
of commutator segment. Successive brazing opera- 
tions take place automatically around circumference 
of armature. 

This brazing machine is tooled with support pedes- 
tals, clamping collet and floating center in order to 
facilitate loading and automatic index sequence to 
complete the total brazing operation. A variety of 
armature types can be handled on the same machine. 


Fig. 2. Right hand view shows air- 
operated collet mechanism for clamping 
armature brazing electrode and sec- 
ondary circuit contact 


Display Your A.W.S. 
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Huge Assemblage of Welding Equipment, 


Top-Flight Technical Papers and Practical Conferences 
to Be Featured in Buffalo 


A one-million dollar collection of 
welding equipment and accessories—the 
largest of its type ever gathered under 
one roof 
the American Welding Society's fourth 
Welding Show in Buffalo, N. Y 


This huge assemblage of welding tools 


will be waiting for visitors to 


will include hundreds of items never 


shown publicly before. Visitors will 
have an opportunity to inspect all 
tinker with some, and operate 


About 750 experts from most 


items 
others 
leading suppliers in the field will be on 
hand to answer questions of visitors 

The three-day show will take place 
Wednesday, May 9, through Friday 
May 11, during the same week as the 
Socrety’s annual National Spring Meet 
ing, which will occupy the entire week 
from May 7 through May 11 

Exhibits will be seen in Buffalo's 
modern Memorial Auditorium, while 
technical sessions will take place in the 
pleasant and comfortable atmosphere 
of the Hotel Statler 

A nontechnical Welding Conference 
tried for the first time in Kansas City 
last year, will again be conducted 
These sessions will be held in special 
rooms at Memorial Auditorium for the 
convenience of nonmembers of the 
Socrety and for others who do not 
customarily attend the Spring Meeting 

Two days will be devoted to the 
Conference. On the first day, the 
Conference topic will be “How to 
Solve Most Maintenance Welding Prob 
lems.”” On the second day of the 
Conference, the topic will be “How to 
Set Up and Conduct a 
Welding Job Shop.” 

Although the Spring Meeting, the 
Show and the Conference, will be the 


Successful 


three events occupying the major 
portion of the time of visitors, there 
will be many more important events 
both social and business, for visitors 

A few of the more important ones 


include 


@ The annual business meeting of 
the Socrery 

@ Plant tours of Chevrolet Engine 
Division and Morrison Steel Products 

@ Informal get-togethers, luncheons 
and dinners 
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The President's Reception 
Ladies 
@ Sightseeing trips to Niagara Falls 


wtivities 


ind Canada 
@ Installation of new officers 


There will be many innovations at the 


1956 Buffalo get-together The Show 


itself will be larger, by far, than any 
previously held and the attendance is 
expected to break all records \lere 
howeve! does not adequately 


indicate the new spirit Many manu 
facturers will use the occasion to intro- 
duce new pieces of equipment and 
accessories and show their latest models 
Thus, ina very real sense, the Show will 
hecome this vear the one place where 
welding engineers can find every late 
development in the field 

Similarly, the Spring Meeting will not 
only provide one of the most varied and 
omplete programs but will also offer 


These 


will include four sessions co-sponsored 


several unprecedented sessions 


with the Metals Engineering Division 
of the American Society of Mechanical 
Engineers, and still another session co 


sponsored by the Welding Committee 


nergy Commission. 


of the Atoms 
Another feature will be the session on 


afety health and fire prevention 
ponsored by the Sociry’s Technical 
Activits ( ommittee 

Obviously, too, there will be many 
new developments occasioned by the 


shifting of the Sociwry’s business meet- 
ings from Fall to Spring 

National Secretary J. G. Magrath 
to bear in mind the 


irges all member 
following 

| Viake hotel reservations promptly 
if vou have not already done so. 

Z tring your assocmtes An event 


of the magnitude of the Buffalo meeting 
an excellent one to bring to the atten- 
tion of promising young men in the 


; tring your family. Niagara 
Falls is one of the wonder spots in the 
world 

$1. Sections should plan to travel 
together when possible, This can be 
irranged easily and adds to the pleasure 
of the trip 


5. Sections should call the show and 
meeting to the attention of companies 


in thei area 


AWS DIRECTORS-AT-LARGE 
Term Expires 1956 


1957 


1958 


James Earthman R. W. Clark G. O. Hoglund 
Monro B. Lanier J. W. Mortimer E. D. Peters 
1. Morrison Hal Savage J. L. Wilson 
H. R. Pratt R. L. Townsend R. J. Yarrow 


AWS DISTRICT DIRECTORS 


District No. 1 *New England 


Sidney Low 

District No. 2+ Middle Eastern 
D. B. Howard 

District No. 3* North Central 
C. E. Jackson 


District No Southeast 
A. E. Pearson 

District No. 5+ East Central 
J. H. Blankenbuehler 


District No. 6* Central 


J. R. Stitt 


District No. 7 * West Central 
A. F. Chouinard 


District No. 8+ Midwest 
H. Jackson 


District No. 9 * Southwast 
J. B. Davis 


District No. 10+ Western 
R. H. Smith 


District No. 11 Northwed 
C. M. Styer 


soculy News 


| 
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TECHNICAL PAPERS SESSIONS 


1956 


ASME METALS 
ENGINEERING 
DIVISION 
CONFERENCE 


AWS 
NATIONAL 
SPRING 
MEETING 


and 


MAY 7-11 ¢HOTEL STATLER, BUFFALO, N. Y. 


MAY 7, MONDAY MORNING 


Ball Room—10:00 A.M.—Official Opening & Business Session 
Address—J. I]. Humberstone, President, AWS 
Digest of the Technical Meeting Papers—J. J. Chyle, Ist Vice-President, AWS 


European Welding Operation—Report and Open Discussion—R. W. Clark, 
S. A. Greenberg and C. E. Jackson 


MAY 7, MONDAY AFTERNOON 


Three Simultaneous Sessions 


1. WELDABILITY 
AND RESEARCH 


Empire State Room—2:00 P.M. 
Chairman—-Cranence KE, Jackson 
Metals Research Laboratories 

Vice-Chairman. Somers 
Bethlehem Steel Co., Ine. 
A. Evaluation of Weld 


Tests on Armor Steels 


by S. WEISS, J. RAMSEY and H. UDIN, 
Massachusells Instilule of Technology 


Cracking 


Kh. Some Dynamic Mechanical Prop- 
erties of Heat-Treated Low-Alloy 
Weld Deposits (Ni-Mo-¥ LOOX) 

by W. HH. WOODING and E. H. FRANKS, 
Philadelphia Naval Shipyard 

C. Impact Performance of Syntheti- 
cally Reproduced Heat-Affected Zone 
Microstructures in T-1 

by EB. NIPPES, Rensselaer Polytechnic 
Institute, and C. SIBLEY, Air Redue- 
tion Research Labs. 
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2. GAS-SHIELDED 
WELDING 


New York Room—2:00 P.M. 


Chairman—H. Miniter 
Carrier Corp. 

Vice-Chairman— A. Lesnewicu 
Air Reduction Co., Ine. 


A. Metal Transfer Characteristics in 
Gas-Shielded Are Welding 

by HOWARD C. LUDWIG, Westinghouse 
Research Labs. 


«Argon-Hydrogen Mixtures for 
Tungsten-Are Welding 
by E. F. GORMAN and T. McELRATH, 


Linde Air Products Co 


Cc. New Power Sources for Metal-Are 
Gas-Shielded Welding 
by A. U. WELCH, General Electric Co. 


Soctety News 


REGISTRATION 
Mezzanine Lounge, Holel Statler 


Sunday, May 6 

3:00 P.M. to 6:00 P.M. 
Monday, May 7 

8:00 A.M. to 4:00 P.M. 
Tuesday, May 8 

8:00 A.M. to 4:00 P.M. 
Wednesday, May 9 

8:30 A.M. to 4:00 P.M. 
Thursday, May 10 

8:30 A.M. to 3:00 P.M. 
Friday, May 11 

8:30 A.M. to 12:30 P.M. 


3. WELDED STRUCTURES 
Georgian Room—2:00 P.M. 
Chairman—J. Sourn 

The Pennsylvania Railroad Co. 


Vice-Chairman—GoORDON 
Dominion Bridge Co., Ltd. 


A. Welded Joint Design for Economy 
in Structural Fabrication and Erec- 
tion 

by OMER BLODGETT, Lincoln Electric 
Co. 

B. Welded Top Plate Beam-Column 
Connections 

by CYRIL D. JENSEN, Lehigh Univer- 
silty, and R. FORD PRAY III, Syracuse 
University 

Cc. A New Concept in Fabrication and 
Launching of Vehicular Tunnel Tubes 
by F. P. IAPALUCCI, C. J. ASCENZI 
and S. W. GEARHART, Jr., Baldwin- 
Lima-Hamilton Corp. 
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MAY 8, TUESDAY MORNING 
Three Simultaneous Sessions 


4. NUCLEAR REACTOR 5. WELDABILITY AND 6. RESISTANCE WELDING 
COMPONENTS RESEARCH 
Georgian Room—9:30 A.M. 


New York Room—9:30 A.M. Empire State Room—9:30 A.M. 
Chairman-——W. J. WILson 
Sponsored by Welding Committee of Chairman—Davip SWAN Kaiser Metal Products 
Atomic Energy Commission Metals Research Laboratories Vice-Chairman-—Frank J. Wess 
L. Burcu Vorrison Steel Products, Ine. 
Chairman—F¥, W. Davis 
Atomic Energy Commission 
Vive hai R A. Electrical and Metallurgical Char- 
 lieanatalte-sielt + Me NOLAND A. Investigation of Weld-Metal acteristics of Mash Seam Welds 
Argonne National Laboratory Cracki 

by M. L. BEGEMAN and E. J. FUNK, 

ar 
A. F — I Re- University of Texas 
by ARTHUR LOWE, Jr., RAEMAN P 

by L. F. BLEDSOE, F. V. DALY. New B. Metal Gathering by the Resist- 
Vemorial Institute 
porl News Shipbuilding § Drydock Co., ance Heating Process 
and G. E. ELDER, W. R. GALL, E. C B. A Weld Cracking Susceptibility by W. F. HAESSLY, Taylor-Winfield 
MILLER, Union Carbide Nuclear Co. Test for Sheet Materials Corp 


by J. S. BOUDREAU, General Electric 
Co (. New Concepts for Control of Re- 


B. Fusion Welding Zirconium for a 
Nuclear Reactor 


by BRUCE L. BAIRD, North American C. Fracture Behavior in the Slow 
Notch-Bend Test by WM. J. FARRELL and JULIUS 


by WILLIAM J. MURPHY and R. D SOLOMON, Seiaky Bros., Ine 
STOUT. Lehigh University 


sistance Welding Machines 


Aviation, Ine. 


C. Sedium Corrosion and Oxidation 
Resistance of High Temperature Braz- 
ing Alloys 

by G. M.SLAUGHTER, C.F. LEITTEN 
P. PATRIARCA, HOFFMAN and 
W. D. MANLY, Oak Ridge National Lab 


MAY 8, TUESDAY AFTERNOON 


Three Simultaneous Sessions 
7. WELDING OF 8. SAFETY, HEALTH AND 9. WELDING ELECTRODES 


DISSIMILAR METALS FIRE PREVENTION 
Georgian Room—2:00 P.M. 
New York Room—2:00 P.M. Empire State Room—2:00 P.M. 
Chairman—Lee De Wap 
Sponsored by the Metals Engineering Sponsored by Technical Activities Com National Cylinder Gas Co, 
Division of ASME mittee Vice-Chairman—G. W. Place 
Chairman W. ke. Tri MPLER, Jn Chairman FERGUSON \merican Bureau of Shipping 


Westinghouse Electric Corp. Republic Steel Corp 
Vice-Chairman—C.. M. Lowen Vice-Chairman H. \. New Iron Powder Electrodes and 

Worthington ¢ orp t nion Carbide and Carbon ¢ orp Their Application 

by ROBERT SHUTT, Lincoln Electric 

A. Development of a Ferritic-Aus- A. 
tenitic Weld Joint for Steam Plant by B. L. VOSBURGH, M.D., General B. Effect of Moisture in the Coating 
Application, and Simulated Service Eledirie Co of Low-Hydrogen Lron-Powder Elea- 
Tests B. Safety in Installation and Use of trodes 
by F. EBERLE and J. T. TUCKER, Welding Equipment by D.C. SMITH, W.G. RINEHART and 
Babcock and Wileor Co by BENJAMIN F, POSTMAN, Em K. P. JOU ANNES, Harnisehfeger Corp 


ployers Vutual Liability Insurance Co 
B. Butt Welding Austenitic Stain- ’ ©. Development of Filler Wires for 


less Steel to Ferritic Steel in Cylindri- (. Fire Prevention Welding SAE 4130, 4140 and 4340 

cal Shapes by BE. R. WALLACE, Eastman Kodak Steels 

by J. E. DONAHUE, Westinghouse Elec Company by H. W. MISHLER, R. P. SOPHER and 

trie Corp D. A Plant Program for Plant Safety Po J. RIE PPEL, Battelle Memorial Inati- 
and Efficiency lute 


Carbon Migration in Welded 


Joints at Elevated Temperature and a) Development of Welding Safe 
Its Effect on Certain Mechanical Prop- Practices in General Motors 
erties by ROBERT L. SNYDERS, General 


Votors Institute 


by ROBERT J. CHRISTOFFEL, ROBERT 
M. CURRAN and JOHN E. CORR, b) Application of Safe Welding 
General Electric Co Practices 


by LEON J. ROSE, Fisher Body Div., 
General Motors Corp. 


~ 
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10. TYPE 347 STAINLESS 
STEEL 


New York Room—%:30 A.M. 


Sponsored by Metals Engineering Divi- 
sion of ASME 


Chairman—U. M. Soipan 
Public Service Electric and Gas 
Co. 


Vice-Chairman—D. H. 
Buffalo Forge Co, 


A. Time and Temperature Depend- 
ence of Welded Joint Properties 

by J. HEUSCHKEL, Westinghouse Re- 
search Labs. 


B. Time-Temperature Effect on Prop- 
erties of Weld Heat-Affected Zone in 
Type 417 Stainless Steel 

by E. FP. NIPPES, Rensselaer Polylechnic 
Institule, W. L. FLEISCHMANN and 
R. L. MEHAN, General Electrie Co., 
B. SCHAAF, Westinghouse Eleetrie Corp. 


C. Some Considerations in the Weld- 


ing of Austenitic Chromium-Nickel 
Stainless Steels 


by O. R. CARPENTER and R. D. WYLIE, 
Babcock and Wilcox Co. 


MAY 9, WEDNESDAY MORNING 
Three Simultaneous Sessions 


11. PIPING AND TUBING 
Empire State Room—%9:30 A.M. 


Chairman—G. Capy, Il 
Cady Metal Fabricating Co. 


Vice-Chairman—R. W. Emenson 
Pittsburgh Piping & Equipment 
Co. 


A. Are Welding of 2'/,% Cr-1% Mo 
Alloy Steel Pipe 

by JAY BLAND, Standard Oil Co. 
([ndiana) 


B. Joining Tubes to Tube Sheets for 
Corrosive Radioactive Chemical Serv- 
ice 


by W. R. SMITH, General Electric Co. 


C. Eeonomics of Welding in Small, 
Non-Critical Piping 

by HERSCHEL A. SOSNIN, Tube Turns, 
Ine. 


MAY 9, WEDNESDAY AFTERNOON 


Three Simultaneous Sessions 


13. TESTS OF WELDS 
New York Room—2:00 P.M. 


Sponsored by Metals Engineering Divi- 
sion of ASME 


Aluminum Company of America 


Vice-Chairman—E. L. PAULSEN 
Linde Air Products Co. 


A. Correlation of Test Requirements 
with Characteristics of Welded Fabri- 
cation 


by HELMUT THIELSCH, Grinnell Co. 


B. Inspector's Interpretation of Re- 
sults of Tests on Welds 


by T. R. HARDIN, Hartford Steam Boiler 
Inspection § Insurance Co. 
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14. HIGH ALLOYS 
Georgian Room—2:00 P.M. 


Chairman—H. BLUMBERG 
The M. W. Kellogg Co. 
Vice-Chairman—SaMvuEL Cornica 
Harrrison Radiator Div., GMC 


A. Rupture Properties of Inconel 

Weldments at 1400, 1600 and 1800° F 

by DONALD A. SCOTT, The International 
Nickel Co. of Canada, Lid. 


B. Corrosion of Nickel-Chromium- 
Iron Alloys by Welding Slags 

by GEORGE R. PEASE, The International 
Nickel Co., Ine. 


C. Welding the Cupro-Nickels by the 
Inert-Gas-Shielded Arc Processes 

by R. BE. BURTH and LOWELL UH. 
HAWTHORNE, Revere Copper and Brass, 
Ine. 
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12. BRAZING AND 
SOLDERING 


Georgian Room—%9:30 A.M. 


Chairman—W. J. Van 
General Electric Co. 

Vice-Chairman—W. L. BurKHARDT, 
Air Reduction Sales Co. 


A. Fatigue Strength of Silver Alloy 
Brazed Joints in Steel 

by CHESTER H. CHATFIELD, Handy 
Harman and SAM TOUR, Sam Tour & 
Co., Ine. 


B. Physical Properties of Commer- 
cial Silver Copper Phosphorus Alloys 
by KARL M. WEIGERT, Curtiss-Wright 
Corp. 

C. Principles and New Developments 
of Tin-Zine Alloys for Soldering 
Aluminum 

by ARTHUR S. LAURENSON, Belmont 
Smelting and Refining Works, Inc. 


15. WELDING AND 
CUTTING PROCESSES 


Empire State Room—2:00 P.M. 


Chairman—H. J. 
Westinghouse Electric Corp. 

Vice-Chairman—A,. CHournarp 
National Cylinder Gas Co. 


A. Ultrasonic Welding 

by J. BYRON JONES, Aeroprojects Inc., 
and JAMES J. POWERS, Jr., Pitman- 
Dunn Labs., Frankford Arsenal 


B. Tungsten-Are Cutting of Alumi- 
num 

by R. L. O'BRIEN, G. W. OYLER and 
J. MAIER, III, Linde Air Products Co. 


Cc. Thermal Cutting of Aluminum, 
Stainless Steels and High Nickel Alloys 
by EDWARD H. ROPER, Air Reduction 
Sales Co. 
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16. HIGHER WORKING 
STRESSES 


Empire State Room—9:30 A.M. 


Sponsored by Metals Engineering Divi- 
sion of ASME 


Chairman—L. W. Suarrn 
Combustion Engineering Co., Ine 


A. 


Vice-Chairman—WILBER1 
Alco Products, Ine. 


A. Evaluation of the Significance of 
Charpy Tests for Quenched and Tem- 
pered Steels 

by P. P. PUZAK and W 


Vaval Research Laboratory 


S. PELLINI, 


B. The Significance of Fatigue Data 
in Pressure Vessel Design 


by T. J. DOLAN, University of Illinois 


C. The Significance of the Tensile 
Test in Pressure Vessel Design 
by W. E. COOPER, Knolls Atomic Lab 


General Electric Co 


D. 
Pressure Vessel Codes 
by J. J. MURPHY, C.R 
Jr., and D. B. ROSSHEIM, 
W. Kellogg Co 


Considerations Affecting Future 


SODERBERG, 
The M 


19. ALUMINUM 
New York Room—9:30 A.M. 


Lioyp A. 
Aluminum Co. 


K. T. 


Chairman 
K a iser 


Vice-Chairman 


General Electric Co. 


MAY 10, THURSDAY MORNING 


Three Simultaneous Sessions 


MAY 11, FRIDAY MORNING 


Three Simultaneous Sessions 


17. STAINLESS STEEL 
Georgian Room—9:30 A.M. 


Chairman—M. A. 

A. O. Smith Corp. 
A. S. 
Nickel Co. of 


Vice-Chairman 
The International 
Canada, Ltd. 

A. Caleulation of Ferrite Content of 

Stainless Steel Weld Metal 

by W. T. DeLONG, G. A. OSTROM and 

E. R. SZUMACHOWSKI, The McKay 


Co. 


B. Root Passes in Stainless Steel 
with New Inert-Are Procedure 

by EUGENE B. LaVELLE, L. H. RAS- 
MUSSEN and E. M. KUCHERA, Gen- 


eral Electrie Co 


Stress-Corrosion Cracking of Type 
304 Austenitic Stainless Steel 

by HUGH L. LOGAN and RICHARD J 
SHERMAN, Jr., National Bureau of 


Standards 


20. PRESSURE VESSELS 
Empire State Room—9:30 A.M. 


Chairman-—¥. Baystncer 
Aleo Products. Ine. 


Vice-Chairman— kh. 
Bethlehem Steel Co, 


A. Large Seale Aluminum Fabrica- 
tions 
by STANLEY I. ROBERTS 
P. CARDINAL, San Francisco 
Shipyard 


and O 


Naval 


B. Are Welding of High Strength 
Aluminum in Heavy Sections 


by WILLIS G. GROTH and R. A 
MATUSZESKI, ACF Industries, Inc. 


C. Properties of Arc-Welded Jvoints 


Between Aluminum and Stainless 
Steel 
by M. A. MILLER and E. W. MASON, 


Aluminum Company of America 


Aprit 1956 


Pressure 


A. Behavior of Welded 


Agricultural Ammonia 


Vessela in 
Service 


by THOMAS J. DAWSON, Ingalls Ship 
building Corp. 


B. Investigation of Statice and Fa- 
tigue Resistance of Model Pressure 
Vessels 


by GRORGES WELTER and JULIEN 
DUBUC, Ecole Polytechnique 


Cc, Multi - Power Submerged - Arc 


Welding of Pressure Vessels and 
Pipe 
by R. A. KUBLI and H. 1. SURUBSALL, 


Linde 1ir Products Lo 


Society News 


18. APPLICATIONS 
New York Room—9:30 A.M. 
Chairman—A. N. KUGLER 

Air Reduction Sales Co. 


Vice-Chairman—-H. Ainsworth 
General Railway Signal Co. 


A. Application of Pressure Welding 
to the Aircraft Industry 

by ARNOLD P. LAGE, Menasco Mfg. Co. 
B. How to Reclaim Plant and Ma- 
chinery by Practical Welding Applica- 
tions 

by GEORGE GORDON MUSTED, Weld- 
ing Engineer and Consullanl 

C. Nondestructive Testing of Welds 
by WARREN J. MeGONNAGLE, Ar- 
gonne National Lab 


21. SURFACING 
Georgian Room—9:30 A.M. 


Chairman. Aveny 
American Brake Shoe Co. 


Vice-Chairman—D. D. CAMPBELL 
buffalo | orge Clo 


A. Automatic Hardfacing Saves Pipe 
and Catalyst 

by R. F. ARNOLD} 
ucls Co 


Alloy Prod- 


B. Welded Overlay Rotating Bands 
by FRANK W. HUSSEY and IRVING G. 
BETZ, Pitman-Dunn Laboratories, Frank- 


ford Arsenal 


C. Comparative Properties of Elec- 
Are-Welding Austenitic 
Manganese Steel 
by H. F. REID, Jr., 
The McKay Co 


trodes for 


and W. L. LUTES, 
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OTHER ACTIVITIES 


MAY 7, MONDAY 
10:00 A.M.—Annual Business Meeting in Ballroom of Hotel Statler 


7:00 P.M.—Tables reserved for groups or individuals desiring to have 
dinner at the Chez Ami, a night club 


MAY 8, TUESDAY 


12:30 P.M.—Informal luncheon in Rendezvous Room of Hotel Statler 
Both ladies and men are cordially invited 


6:00 P.M.—President’s Reception in Ballroom of Hotel Statler—an op- 
portunity to meet the National Officers, to renew acquaint- 
ances and to make new friends 


8:00 P.M.—Tables reserved for groups or individuals desiring to have 
dinner at the Town Casino, a night club 


MAY 9, WEDNESDAY 


12:30 P.M.—Informal luncheon in Rendevous Room of Hotel Statler 
Both ladies and men are cordially invited 


2:00 P.M.—Open meeting of National Nominating Committee in Buffalo 
Room of Hotel Statler 


8:00 P.M.—Tables reserved for dinner at Hotel Sheraton Brock overlooking 
beautiful Niagara Falls 


MAY 10, THURSDAY 
10:00 A.M.—Board of Directors’ Meeting in Hartford Room of Hotel Statler 


12:30 P.M.—Sustaining Members’ Luncheon in Buffalo Room of Hotel 
Statler 
Informal luncheon in Rendezvous Room of Hotel Statler 


6:00 P.M.—Buses will leave Hotel Statler for Buffalo Raceway where in- 
formal dinner will take place, to be followed by harness racing 


WELDING CONFERENCES 


MEMORIAL AUDITORIUM—LECTURE ROOM (AREA FLOOR) 


WEDNESDAY, MAY 9, 2:00 P.M. 

How lo Solve Most Maintenance Welding Problems,” by L. D. Richardson, Eutectic 
Welding Alloys Corp. 

Chairman: J. J. Jarms, Harnischfeger Corp. 


THURSDAY, MAY 10, 2:00 P.M. 

How lo Sel Up and Conduet a Successful Welding Job Shop,” by Lew Gilbert, Industry 
and Welding 

Chairman: k. V. Lutz, All State Welding Alloys Co. 
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PLANT VISITS 
MAY 9 and 10 


Arrangements have been 
made for two very interesting 
plant tours during the AWS 
National Spring Meeting. 


On Wednesday morning, 
9:00 A.M. , May 9, a tour of 
Morrison Steel Products will 
be held. Persons attending 
this tour will have an oppor- 
tunity to see the manufacture 
of warm air furnaces, overhead 
garage doors and truck bodies, 
together with other sheet steel 


parts including pressing of 


stampings, varied welding pro- 
cesses and final assembly opera- 
tions including painting. Return 
to Hotel Statler by 12 noon. 
On Thursday morning, 9:00 
A.M., May 10, there will be a 
guided tour of the Chevrolet 
Motor Division Buffalo. 
Here, members and guests will 
have an opportunity to see the 
entire manufacture, under the 
most modern conditions, of the 
6 and 8 cylinder Chevrolet en- 
gines. It is expected that the 
tour will be concluded in time 
for every one to be back at the 
Hotel Statler by 12:30 P.M. 


LADIES’ PROGRAM 
MAY 7-11 


A varied and entertaining program has been arranged for 
the ladies during the 1956 Spring Meeting activity. On 
Tuesday, Wednesday and Thursday, May 8-10, coffee 
and sweet rolls, or equivalent, will be served the ladies each 
morning in the Los Angeles Room of the Hotel Statler. 
This Room has been reserved throughout the week for Ladies’ 
Headquarters and Lounge 

On Monday, May 7, the attending ladies are invited to 
join with the ladies of the Niagara Frontier (Buffalo) Section 
in an informal get-together scheduled for the Los Angeles 
Room of the Hotel Statler 

A luncheon has been arranged for Tuesday, May 8, in the 
Rendezvous Room of the Hotel Statler-——the men are invited 
to join with their ladies. Following luncheon, the ladies 
will have an opportunity to tour General Mills (manufac- 
turers of cereal foods), and return to the Hotel Statler by 
approximately 4:00 P.M. In the evening, the President's 
Reception will take place in the Ballroom of the Statler and 
all ladies are most cordially invited to attend 

On Wednesday, May 9, the ladies will join with their men 
at luncheon in the Rendezvous Room of the Statler, After 
luncheon, there will be a trip to the Fort Erie Race Track, 
followed by shopping in Niagara balls. In the evening, dinner 
will be served in the main dining room of the Sheraton Brock 
Hotel, overlooking beautiful Niagara Falls under colored 
lights. The men are invited to join with their ladies for 
dinner. Back at Hotel Statler at approximately 11:00 P.M. 

On Thursday, May 10, the ladies will visit Oppenheim 
Collins where luncheon will be served, followed by a fashion 
show and card playing, with some time allowed for shopping. 
Cocktails and dinner will be served in the evening at the 
restaurant overlooking the Buffalo Raceway where harness 
racing may be enjoyed. Back to the Hotel Statler at approxi- 
mately 11:30 P.M, 

The “Breakfast at the Sheraton” radio program will be 
enjoyed by the ladies who attend breakfast at the Hotel 
Sheraton on Friday, May 11 A contest will take place 


during the program and many prizes will be awarded, 


WELDING SHOW EXHIBITS 


AND DEMONSTRATIONS 


Hours of the Thursday, May 10 
Exposition ‘ 


Friday, May I1 


MEMORIAL AUDITORIUM 


Wednesday, May 9 


Admission by registration 


12:00 Noon to 10:00 P.M. 
10:00 A.M. to 10:00 P.M. 


10:00 A.M. to 6:00 P.M. 
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HIGHLIGHTS 


OF EXHIBITS 


AT 1956 WELDING SHOW 


MEMORIAL AUDITORIUM 


BUFFALO, N.Y. 


MAY 9-11 


Acetogen Gas Co. Booth No. 71 
Feature Cylinder Acetogen Gas re- 
places cylinder acetylene. The carbide 
generator is eliminated by acetogen-city 
gas process. In both instances the 


savings are up to 50% 


Acro Welder Mfg. Co. Booth No. 210 
Photographic and other display mate- 
rial on Acro built machinery such as 
standard and special purpose produc- 
tion welding equipment employing re- 
sistance and shielded-are 
welding processes 


Air Reduction Sales Co. 

Booth Nos. 52, 53, 54, 67, 68, 69 
Live demonstrations of oxyacetylene 
brazing with Aircosil flux and gas cut- 
ting with No. 48 Duograph. Also, com- 
plete display of equipment for Airco- 
Heliweld and Aircospot welding 
processes, Other features. 


Alloy Rods Co. Booth Nos. 79 & 80 
Demonstration of automatic and semi- 
automatic hard facing with Wear-O- 
Matie precision drawn hard-facing wire. 
Also, display and demonstration of 
several types of ferrous and nonferrous 
electrodes, 


All-State Welding Alloys, Co., Inc. 

Booth No. 35 
Live demonstration of (1) two new 
silver-bearing solders on aluminum to 
dissimilar metals, and (2) automatic 
All-State “Jet Flux” Display 
of complete line of alloys and fluxes. 


automatic 


matic, 


system 


Aluminum Compony of America 

Booth Nos. 64 & 65 
Alcoa's welding, brazing and 
Use of these join- 


Feature: 
soldering materials 
ing processes illustrated with large pic- 
tures of typical applications and with 
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sections of welded and brazed joints. 


American Manganese Steel Div. 

Booth Nos. 62 & 63 
Display of complete line of Amsco auto- 
matic and semiautomatic hard-facing 
equipment, and manual manganese and 
hard-facing rod. Also, live demonstra- 
tion of manganese and hard-facing ma- 
terials, 


American Platinum Works 

Booth No. 96 
An exhibit of low-temperature silver 
brazing with oxyacetylene torch and 
displays of several interesting new uses 
for this widely used joining method. 


American Pulimax Co., Inc. 
Booth No. 212 
Display and operation of Pullmax mode} 
P-5 universal shearing and forming 
machine. Demonstration of new way 
for straight, circle, and inside-square 
cutting, as well as various forming 
operations. 


Ampco Metal, Inc. Booth No. | 
Display of bronze Weldrod and resistance 
welding products. Also, new brazing 
rods, nickel aluminum bronze ac-de 
electrodes and improved 
welding holders. 


Ampower Products Co. Booth No. 120 
Principal feature: a newly designed 
portable spot welder. Model 55 has an 
electronic timing control and solenoid 
contactor. Also, display of production 
model 5403. 


Arcair Co. Booth No. 21 
Live demonstration of new Arcair auto- 
matic travel torch in action. Also, dis- 
play of new manual models giving longer 
life and ease of handling 


resistance 
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Booth Nos. 97 & 98 


Demonstration of new series of easy-to- 


Arcos Corp. 
use d-e reverse polarity electrodes for 
welding stainless aircraft and light gage 
materials as well as plate 


Aronson Machine Co. Booth No. 103 
Display of new type of welding posi- 
tioner featuring the Warner ICB Clutch 
System for use in latest welding proc- 
esses; also 25 lb capacity bench posi- 
tioner and turning rolls 


Balteau Electric Corp. Booth No. 208 
Display of several units including (1) 
its amazingly lightweight industrial 
x-ray unit, the Baltospot, weighing 46 
Ib, penetration 140 kv, and (2) its new 
260-kv portable equipment. 


Banner Welder, Inc. Booth No. 42 
Feature: A heavy duty spot-projection 
type welder and a special purpose 
welder. New literature will be dis- 
tributed describing latest welder design. 


Bay State Abrasive Products Co. 

Booth Nos. 36 & 37 
Fast, clean weld grinding with new Blue 
Flash BF dise-wheels will be demon- 
strated along with rest of Bay State’s 
versatile group of portable grinding 
products. 


Bernard Welding Equipment Co. 

Booth No. 82 
Display and live demonstration of 
“Shortstub” electrode holders, ‘Multi 
Pic’ weld cleaning tools and ‘Pro 
Clamp” mechanical hands. 


Brennen, Bucci & Weber Booth No. 3 
Feature: 200-amp, portable arc welder; 
air-operated, automatic spot welder; 
300-amp heavy duty industrial type 
welder; 50-kva press-type welder for 
spot welding aluminum. 


Cam-Lok Division, Empire Products, Inc. 

Booth No. 219 
Display of neoprene insulated, water- 
proof, shockproof cable connections, 
portable molding kits, cable connectors, 
terminal connectors, cable lugs and 
electrode holders. 


Cayuga Machine & Fabricating Co., 
Inc. Booth Nos. 50 & 51 


Feature: Cayuga-matic high-speed 
indexing type motor frame 
actual production. Also, 


several standard welding machines 


Champion Rivet Co. Booth No. 116 


25 years of progress in the 


welder in 
display of 


Feature: 
manufacture of are-welding electrodes 
with emphasis on new Champion line of 
iron-powder electrodes. 


Diversey Corp. Booth No. 61 
Demonstration of simplified and con- 


trolled method of cleaning and deoxidiz- 
ing aluminum alloys to produce uniform 
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results and requirements established in 
Government Specification MilW-6860 


Dockson Corp. Booth No. 123 
Feature Dockson’s new Model 55 
“Economizer Regulator.’ It is the re- 
sult of a need for a low-cost unit with 
exceptional sturdiness 


Easton Metal Powder Co. Booth No. 9 
Display of various types of welding elec- 
trodes made from Easton Metal iron 
powder; blown-up pictures of Easton 
plant and powder manufacturing scenes 
powder for cutting and scarfing 


Erico Products, Inc. Booth No. 28 
Display of Caddy Are Welding Acces- 
sory Division includes two new-type 
electrode holders plus many new features 
on current-type “B” electrode holder 


models 
Eutectic Welding Alloys Corp. 
Booth No. 70 


New 1956 Eutectic 
for electric-ar 


Feature low-tem 
perature welding alloys 
and oxyacetylene joining of cast iron 
steel, stainless steel, aluminum, mag- 


nesium, copper, brass and bronze 


Federal Machine and Welder Co. 
Booth No. 73 
Display of combination seam and roll 
spot, three-phase aircraft welder incor 
porating new roll spot drive and im 


proved air and flux reset systems 


Fibre-Metal Products Co. 
Booth No. 99 


Display of fiber, Fiberglas welding 
searfing and special purpose 


all-plastic 


helmets 
masks new 
hats and caps and 
“Weld-prober”’ 


live demonstration 


“Supergard”’ 
Sologoggle 


specimens extracted in 


Frommelt Industries Booth No. 111 
Major attraction will be approved pro 
tective products Spa-F la Spark 
Flash Portable Welding Shield and 


“Spa-Fla” with “Ray-Tex”’ for pipe-line 


welding 


Gas Appliance Service, Inc. 

Booth No. 5 
Live operation of small gas-fired ‘‘Util- 
ity’ turntable brazing unit, demonstrat- 
ing the silver brazing of small assern- 


blies on a continuous basis 


General Electric Co. 
Booth Nos. 47, 48 & 49 


Feature tedesigned display of bot! 
automatic and semiautomatic Fillerar: 
“Joe Magee”’ will demonstrate complete 
line of electrodes and accessories, ir 


cluding new LH-Z electrode 


Glendale Optical Co., Inc. 
Booth No. 3] 


Display of latest in eye protection 
Also, showing of coverall and eyecup 
welders and chippers goggles; plastic 


APRIL 1956 


eve shields and face shields 


Goldsmith Bros. Smelting & Refining Co. 
Booth No. 110 


ver brazing alloys (silver 


Feature Si 
solders) conforming to all specifications 


ce on silver-bragzing alloy 


( omplete 
preforms Fluxes for silver brazing 


complete temperature range 


Hondy & Harman 

Booth Nos. 39 & 40 
Live exhibit of high-production silver 
brazing job transplanted from a custo 
mers shop Also, display of samples 
brazed with Easy-Flo and Sil-fos alloys 
and Handy Flux 


Hord Face Welding & Machine Co., 
Inc. Booth No. 204 
Display covering fabrication and/or re- 
pair of machine parts subject to wear or 
corrosion, such as piston rods, pump 
sleeves, et Leading brands of hard 


facing alloys used 


Harnischfeger Corp. 
Booth Nos. 88 & 89 


Feature: New “dynamic balance’ posi- 
tioner, with the latest ac, de. Also, dis- 
play of ac-lde constant-voltage welders 
low-hydrogen, iron-powder and stainless 


and P & H hoist line 


elec trodes: 


Haynes Stellite Co. 

Booth Nos. 76, 77, 78, 85, 86, 87 
Exhibit of latest Haynes Stellite de 
elopments in hard-facing products and 
processes, including manual and mecha 
nized methods of depositing cobalt 
iron-, and nickel-base alloys and tung- 


sten carbide 
Booth No. 17 


Ultra-Graph” Machines in 


Heath Engineering Co. 
Feature 
live demonstration of oxygen cutting 
techniques for automatic low-cost fabri- 


cation of accurate steel parts 


Hobart Brothers Co. 
Booth Nos. 33 & 34 


Display ol latest unprovements in auto 


matic and semiautomatic are-welding 


equipment. Also, showing of complete 


line of Hobart manual type welders 

Booth No. 19 
Display ol Andrex’ portable X-ra' 
equipment in capacities 160 kv, 200 ky 
ind 260 k und “Androscope”’ portable 
x-ray diffraction stress analyzer, for 


Holger Andreasen, Inc. 


measuring residual stress 


Industry & Welding Booth No. 27 


Feature Market analyses for the sale 
of welding itting and brazing prod 
ucts Alan opie of Industry 
Welding montnl and Welding 
Illustrated” (quarterly) for general dis 
tribution 


International Nickel Co., Inc. 
Booth Nos. 113, 114 & 115 


Display and demonstration of new, re 


cently developed welding products in 
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uding Ineo-Rod “A” electrodes for 
lissimilar metals 135" Ni-o-nel elec- 
trodes. and 70/30 copper-nickel filler 


wires 


Jackson Products Booth No. 205 
All-nylon “Adjust-o-Lok” headgear for 
Jackson welding helmets, new helmet 
styles and lens holders; safety cap and 
helmet, cap and goggle, hat and face 
shield 
K-G Equipment Co., Inc. 

Booth No. 41 


demonstration of “On 


Display and 
(juard”’ regulators, new “Flame Saw’ 
for structural steel cutting, and latest 


welding, cutting and heating apparatus, 


KSM Products, Inc Booth No. 224B 


Live demonstrations of stud welding. 
Also, display of KSM solid fluxed elec- 
tric-arc welding studs, as well as acces- 


sory parts and equipment 


Kirkhof Manufacturing Corp. 

Booth No. 226 
Feature Advance designs in small 
package type resistance welding trans- 
formers, and typical engineered controls 
for tying together welding machines and 


automation 


Lewis Welding & Engineering Corp. 
Booth Nos. 230 & 231 
Display and demonstration of newest 
model of Lewis track-type welding head 
manipulator, equipped with all the 


latest feature 


Booth No, 72 
Demonstration of how semiautomatic, 
manual Lincolnweld equipment can be 
operated with a-c, d-c Idealare machine. 
Aliso, new electrode developments and 


Lincoln Electric Co 


display of new automatic heads 


Linde Air Products Co. 

Booth Nos. 76, 77, 78, 85, 86, 87 
Live demonstration of Oxweld W-45, 
wetylene blowpipe; and 
Heliare HW-17 air-cooled torch. Also, 
isplay of apparatus for automatic and 
nanual inert-are and submerged are 


we iding 


Liquid Carbonic Corp. Booth No, 93 
Live demonstration of manual “MAG” 
tions Also show- 
ine of gas welding and 
welders and 


CO. welding 
ing a complets 
cutting equipment ure 


velding supplies 
McKay Co. Booth No. 106 
Feature New tubular hard surfacing 
automaty wire ind manual rods, 
Also, displa of McKay 
Comet-At 716-IP (E- 


diameter a-c, d-c stain- 


unproved 


Metal & Thermit Corp. 
Booth Nos. 74 & 85 


Feature New line of semiautomatic 
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welding machines and “Speedex HTS,” 
a new low-hydrogen iron-powder elec- 
trode of the £-7016 type 


Metallizing Company of America 
Booth No. 214 
Feature: New Turbo-Jet metallizing 
machine—magnetic control over fastly 
increased feed ranges, combined with 
automatic feed-back system Also, 
Mogulectrie production metallizing ma- 
chine—electrically driven. 


Miller Electric Manufacturing Co. 

Booth No. 66 
Feature: a-c, d- welder showing tung- 
sten-are welding of aluminum and stain- 
less steel. Also, rectifier-type welder, 
horizontal rectifier unit gas drive, spot 
welders and tip remover 


Mills Welding Supply, Inc. 

Booth No. 209 
Feature: Display of Linde gas welding 
equipment, Lincoln are welding equip- 
ment and accessories, and Worthington 
positioning equipment 


Modern Engineering Co. 

Booth No. 201 
Display of complete line of “Meco” 
oxyacetylene welding and cutting equip- 
ment, featuring new “Super Jiffy” 
soldering and brazing torch and double- 
stage regulators with flowmeters. 


National Cylinder Gas Co. 

Booth Nos. 44, 45, 46, 55, 56 & 57 
Demonstration of new semiautomatic 
Dual Shield welding process. Also 
featured: oxyacetylene welding and 
cutting apparatus, are-welding ma- 
chines and Tube Turns Welding fittings. 


National Torch Tip Co. Booth No. 101 
Feature: New, complete line of quick 
preheating, fast starting, low oxygen 
consumption, fuel gas cutting tips for 
all torches. New line tip cleaners and 
torches. 


OXO Welding Equipment Co. 

Booth No. 218 
Display of complete line of regulators 
featuring patented design and construc- 
tion. Introduction of new “Oxomatie’’ 
flame-cutting apparatus. New auto- 
matic inert-gas and water control sys- 
tems 


Page Steel and Wire Div. 

Booth No, 38 
Feature: Complete line of carbon-steel, 
low-alloy and stainless-steel submerged- 
are and inert-gas welding wire, acetylene 
gas and metal spray wire 


Pandijiris Weldment Co. Booth No. 91 
Display of a Pandjiris medium size 
positioner, a new line of small power 
turning rolls, a welding head manipu- 
lator, and an “Auto-Weld-Maton” ma- 
chine. 
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Portomag Sales, Inc. Booth No. 25 
Feature: Display of Porto-Magnetic 
line of plate clamps for flat and con- 
toured surfaces; also, portable electro- 
magnetic drill press 


Progressive Welder Sales Co. 

Booth No. 26 
Display and demonstration of standard 
press welder with roller head and in- 
stantaneous follow up; standard port- 
able roll spot welder; standard portable 
pinch-type welding gun; associated 
components. 


J. M, Ragle Industries Booth No. 216 
Display of ‘“Walloper,”’ a combination 
center punch and cold chisel; also, 
sparklighters, drill kits, hose crimper, 
white metal rod, welders’ caps, hose 
measuring machine and soapstone 
holders. 


Reid-Avery Co., Inc. Booth No. 224A 
Display of automatic welding equip- 
ment and complete line of welding elec- 
trodes and wire for all types of welding 
including submerged-are and inert-are 
PTOCESRER 


Robotron Corp. Booth No. 92 
Feature: High-speed, fully electronic, 
nonsynchronous welding control em- 
ploying thyratron tubes and self-con- 
tained power supply for welder pilot- 
operated solenoid air valve. 


Root, Neal & Co. Booth No. 102 
Display of Arcos stainless-steel elec- 
trodes, Champion mild-steel electrodes, 
and Smith oxyacetylene equipment. 


Ross Operating Valve Co. 

Booth No. 225 
Feature: Comet II, a lightweight 
aluminum valve available in single 
solenoid spring return and double sole- 
noid mementary models, Conforms to 
JIC standards. 


Sciaky Bros., Inc. Booth No. 100 
Principal feature: exhibiting of appli- 
cation stories, sample parts, and re- 
sistance welding equipment. 


Selistrom Manufacturing Co. 

Booth No. 206 
Display of many items from complete 
line of eve and face protection including 
goggles, helmets, face shields, lenses, 
plates, respirators and gage glasses. 


Sight Feed Generator Co. 

Booth No. 227 
Display and demonstration of ‘Rex- 
are’ completely engineered, packaged 
automatic welding machine. This ma- 
chine will be complete in every detail 
and production welding will be done. 


A. O. Smith Corp. Booth No. 90 
Display of welding machines and com- 
plete line of A. O. Smith electrodes. 
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Also, operating demonstration of car- 
bon-dioxide welding processes. 


Smith Welding Equipment Corp. 

Booth Nos. 83 & 84 
Demonstration of new series of oxy- 
acetylene cutting tips which provide 
high-speed cutting at low cost. Also 
display of medium size Pipeliner weld- 
ing and cutting torch. 


Square D Company Booth No. 108 
Feature: New “proximity” limit 
switch—no moving parts yet compatible 
with standard control systems. Also 
display of operating resistance welder 
controls and new accessory items 


C. H. Stevens & Co., Inc. 

Booth No. 122 
Display of several models of the Weld- 
line d-c welding controllers including the 
Multiman unit; demonstration of their 
flexibility and adaptability to various 
requirements. 


Stoody Co. 

Booth Nos. 220, 221, 222 
Continuous demonstrations of semi- 
automatic welding, applying Stoody 
hard-facing alloys. An exhibit of vari- 
ous types of hard-faced equipment will 
also be made. 


Sylvania Electric Products, Inc. 

Booth No. 107 
Feature: Use of Sylvania’s four high- 
quality tungsten electrodes with copy 
and illustrations. Also, photographic 
dramatization of correct Sylvania rods 
and techniques for inert-gas welding 


Taylor-Winfield Corp. 
Booth Nos. 94 & 95 


Display of new models of resistance and 
are-welding machines, standard welders 
and components, and photos illustrating 
special equipment for welding, brazing 
and hot-forming applications. 


TEC Torch Co., Inc. Booth No. 112 
Live demonstration of “Visuweld”’ wa- 
ter-cooled torches used in inert-gas tung- 
sten-are welding. 


Tempil” Corp. Booth No. 207 
Display of Tempil°® temperature-indi- 
cating materials, demonstration of how 
Tempilsticks® indicate temperatures 
and presentation of several techniques 
for determining temperatures in connec- 
tion with welding operations 


Thomson Electric Welder Co. 

Booth Nos. 118 & 119 
Feature: New press welder equipped 
with “Cali-Matic’ welding control 
which permits uninitiated to accurately 
set machine to any spot, projection o1 
mash welding job. 


Tweco Products Co. Booth No. 54 
Display and demonstration of new 13'/.- 
02, 300-amp, forged aluminum ‘“Tweco- 
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Tong” holder and ‘“Tweco-Lite” alumi- 


num welding cable Also, display of 


complete ‘“Tweco”’ line 


Uniflex Cable Division, United Metal 

Craft Co. Booth No, 12 
Display of basic cable designs for all 
types of resistance welding, be it port- 
able gun welders or multiple welding 
fixtures 


Unique Turntable & Equipment Corp. 
Booth No. 228B 


Feature: First display, anywhere, of 
“The Mity-Mite,” an all-duty com 
pletely automatic combination of “turn 
ing roll, positioner, welding-head ma 


nipulator.”’ 


United Specialty Corp. Booth No. 8 
Weldreel exhibit featuring several new 
models of arc-welding cable and twin- 


welding hose automatic retrieving reels 


United Wire & Supply Corp. 

Booth No. 23 
Active display of all low-temperature 
silver and copper-phosphorous brazing 
alloys and fluxes, in all forms and 
shapes, featuring new “Phosons’’ and 


“Sil-Bonds.’ 


Vacu-Blast Company, Inc. 

Booth No. 121 
Display and demonstration of new 
“Utility Vacu-Blaste: with Dual 
Gun” for cleaning the edges of plates 


before welding 


Velocity Power Tool Co. Booth No. 20 
Introduction of “Safe T-Lité 


a new acetylene torc! 


Feature 
Torch-O-Matie 
automat 


featuring finger-controlles 
ignition by spark from two pencil-sized 


dry-cell batteries 


Vickers Electric Division 
Booth Nos. 202 & 203 


Feature Live welding exhibition of 


Controlare’’ d-e welder, to demonstrate 
its many outstanding and exclusive 


features and characteristics. Optiona 


equipment ind some ndividual com 


ponents ol welder also shown 


4 the 


Victor Equipment Company 

Booth No. 228A 
Display of complete line of Victor flame 
welding and cutting equipment, high 
pressure regulators, and hard-surfacing 
alloy rods and blasting nozzles Also 


ive hard-surfacing demonstrations 


Wagner Manufacturing Co., Inc. 

Booth No. 18 
Display of “Hi-Amp” line of welding 
accessories, including a “new look” in 
Wrap Around tip 


insulators, and high-heat resistance glass 


elec trode 
fiber insulation 


Wall Colmonoy Corp. 

Booth Nos. 10 & 11 
Operating display of Colmonoy hard 
facing rods, electrodes, Spraywelder and 
Spray weld process Complete presen 
tation of stainless steel processing work 
Nicrobraz; new line of high-tempera 


ture brazing alloys 


Booth Nos. 15 & 16 


bending rolls, longi 


Webb Corp. 

Display of plate 
tudinal seam welder, offset machines 
uwsembly press and other equipment 
used in forming and fabrication of pro 


pane and butane tanks 


Welding Alloy Mfg. Co. 

Booth No. 217 
Feature Display of WALCO alumi 
num welding and brazing alloys, bronze 
cable, lenses and cover glass, electroce 
holders: atmo 
propane torches and equipment 


pheric air-acetylene and 


Welding Engineer Publications, Inc. 
Booth No. 67 


Display of magazines and books on 
including “Weld 


welding, cutting, et 


ing rene The Wi ding 
tributor me The Weld 
ing opedia Welding 


Vanual i everal others 


Weldit, Inc. Booth No. 22 
li pis ol regu ines of Weldit eld 


juipment, featuring the 


ng and cutting ¢ 


new seri Duo Tro ind 


and allied process magazine 


content of any competing 


Ne 


The W elding Journal is the world's most authoritative welding 


magazine; 
coverage of welding enqineerthgd 
If you have a product for the welding or 


Journal's pages will reach your 


Series single-stage regulators 


Welsh Manufacturing Co. 
Booth No. 211 


Principal attraction: New metal and 


plasti square-shape specta le gougles 
ind new soft-side goggles manufactured 


Welsh 


Booth No, 117 


automatic welding 


Weltronic Co. 
Display of imert-are 
control, three-phase control for com- 
mercial welding, time delays for stand- 
urd and special machine sequencing, and 
N6OHX high-speed gun welder control 
Other products 


Westinghouse Electric Corp. 
Booth Nos. 43, 58, 59 & 60 


Feature Demonstration of Westing- 
ire proces i complete line ot welders, 
LC COSSOTICS ind electrodes Also, 


lemonstration of brazing with phos cop- 


per ind pho ailver 


Whitehead Metal Products Co., Inc. 
Booth No, 229 
inaterial samples of 


Various 


welding rod for aluminum, nickel, cop- 


Feature 


per, stainless teel and their alloys, 
Also, demonstration of welding plastic 
materials 

Booth No. 223 
Displa ol new line of Worthington 


Worthington Corp. 


sutomatic welding head manipulators, 
ind showing of new power elevation 
vhich has been incorporated on all 


vedestal t pe po itioners 


of other organizations will 


slso participate in the 1956 Welding 
show Unfortunatel however, the 
details of their exhibits were not avail- 


ible at the time that the preceding 


prepared and processed 


Phe names of these COMpPAnies are 


(‘ontour Marker Corp sooth No, SI 


ngwald ¢ Booth No, 213 
( Hunt & Son, Ine fo0th No. 24 
let Ite Co tooth No. 109 


if has fully 2} line fhe editorial 


u wqualled in 


research and applieation 


allied industries, the 


market! 


| 
| 
follow 
in 
Industry! | 


It is possible that no step undertaken by the Ameri- 
CAN Soctery has had a more far-reaching 
effect than the Sociery’s institution of its own welding 
exposition. Soctery expositions have been conducted 
in Houston, June 1953, Buffalo, May 1954, and Kansas 
City, June 1955, and tentative plans have been formu- 
lated for expositions during the coming years in Buffalo, 
Philadelphia, and other cities. These expositions have 
been beneficial to your Soctery and to Industry. 
Exhibitors have shown their satisfaction by continued 
and increasing participation. Your management feels 
that the Amenican WeipinG Soctery as a whole has 
additionally benefited through inereased prestige and 
interest in membership. 

The idea of the AWS sponsoring its own welding 
exposition had been suggested and considered for a 
number of years prior to taking formal action. Such 
action was decided upon by your Board of Directors in 
October 1952 after consultation with the Manufac- 
turers Committee. An Exposition Committee was 
appointed, and assigned the task of producing and 
managing a welding exposition for the Spring of 1953. 
Needless to say, this assignment was a major one 
involving the engagement of an exposition manager, 
and the devotion of much of the time and energy of the 
Soctery’s Secretary, Assistant Treasurer and involved 
members of its Headquarters Staff. 

Concurrently with the decision to go ahead with the 
first AMericAN WeLDING Soctery exposition in Hous- 
ton, an agreement was reached with the American 
Society for Metals, the sponsoring Society for the 
National Metal Congress and Exposition, to continue 
our existing arrangement with them for a period of five 
years with the option of terminating this agreement 
following the 1955 exposition. This agreement stipu- 
lated that the American WeLpiIne Soctery would not 
hold a Spring meeting and exposition in Chicago, 
Philadelphia, Cleveland, or subsequent to 1956 in 
Detroit, where the National Metal Congress and 
Expositions were to be held. 

Your management has decided to terminate the 
arrangement carried on for many years of participating 
each Fall in the National Metal Congress and Exposi- 
tion. This action is based upon the conclusicn that 
the AWS should sponsor only one welding exposition 
each year and that the Sociery’s interests will be best 
served by sponsoring its own welding exposition and 
holding its Annual Meeting at that time. 

Following the successful expositions at Houston and 
Buffalo, a Five-Year Plan Committee was appointed as 
a Subcommittee of the Manufacturers Committee to 
study and make recommendations on desirable loca- 
tions for future Soctery expositions. Experience has 
indicated that the following conditions should be met 
in the selection of suitable cities for the exposition: 


The AWS Welding Exposition 


REVIEW OF ACTIVITIES AND STATEMENT OF POLICY BY THE AWS BOARD OF DIRECTORS 
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1. A city located in an area of sufficient industria! 
potential to satisfy the requirements of a large 
number of welding exhibitors. 

2. A city having exposition and hotel facilities suit- 
able for accommodation of the equipment to be ex- 
hibited, and for housing of Soctery members and 
guests attending the exhibit and Soctery meetings 
4. A selected location so timed that exhibitor 
interest and attendance would not be diminished 
by other expositions held in the same location. 

1. Assurance that the Soctrery’s interests be best 
served through increased prestige and interest in 
membership. 


To accomplish the objectives it will be necessary as 
well as desirable to confine exhibits to those directly 
related to welding and allied processes. By so doing, 
it is believed that no rationing of space to the individual 
exhibitors need be imposed, nor will the exposition 
include segments of industry now being appropriately 
covered by other expositions. 

It was the recommendation of the Five-Year Plan 
Committee that a pattern of exposition scheduling 
would, in future years, place welding expositions every 
other year in one of the larger industrial cities, and in 
the intervening years, in other cities. Such a pattern 
will, of course, be entirely subject to the availability and 
suitability of facilities, and the assurance of exposition 
potential to attract exhibit space buyers. 

The requirements, based upon the objectives, impose 
limitations upon the number of suitable locations 
Until such cities as Baltimore, Boston, Cincinnati and 
such others which do not now have suitable exposition 
hall facilities, construct such, they must be excluded 
from the AWS Exposition program 

At this time, the Soctery has not established the 
whole pattern of its national technical meetings. In 
addition to the technical meetings which will be held 
in conjunction with the Spring exposition, it may be 
compelled to hold a technical regional meeting in the 
Fall, unassociated with the exposition. If possible, 
such will be avoided as there are many advantages for 
consolidating all technical programs into one meeting 
each year. Our industry is growing and ways and 
means must be found to provide forums for the delivery 
and the hearing of practical and technical treatises of 
every character and of benefit to our membership and 
our industry, as well as publication for their recording 
Section meetings obviously 


and dissemination to all. 
provide a means of supplementing national meetings in 
this respect, and it is believed that the best policy will 
evolve with the continued growth of the welding indus- 

try and the American WELDING Sociery. 
Approved and Issued by the AWS Board of Directors 
January 31, 1956 
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An E-6013 electrode 
made specially 
for sheet metal 


FLEETWELD 


to give you: 
® Lowest burn through 
@ Less sticking at low currents 
®@ Smoother corner and edge welds 
@ Faster operation on DC negative 
@ Easier operation on vertical up welds 


than with conventional E-6013 electrodes 


Specifications and Procedures are given 
in Weldirectory SB-1351. Write 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


LINCOLN... one dependable source for 
all your welding needs 


© 1956 The Lincoln Electric Company 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1914, Cleveland 17, Ohio 


Send me Bulletin SB-1351 
Have representative call. 


Company 
Address 
City 
Name 


Position___- 


of 
Jc 
vd 
dt & 
— 
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FLEETWEL 
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“My men weld twice 
as fast with Airco 
Easyarc 12 rods” 


The thick powdered metal coating on 
the Easyare 12 electrode provides 
welding speeds that are about twice 
that of a conventional electrode, and 
results in excellent arc characteristics 
and ease of operation. Beads are very 
smooth and of good appearance. Slag 
removal is so much easier that definite 
savings in time are achieved. In weld- 
ing mild steel, Easyarc 12 is excellent 
on build-up applications, 

This is but one of many electrodes 
in Airco’s complete line that also in- 
hard-facing, 
cast iron, general and special purpose 
electrodes, Send for free Airco Elec- 
trode Guide which will help you 
select the right electrode 


cludes stainless steel, 


for your specific job. Re- 
quest catalog 1318-WE., 


Air REDUCTION 


TAC TALKS 


| Welded Bridges 


by J. E. South 


As most of the readers know, the re- 
vised specifications for Welded Highway 
and Railroad Bridges have been printed 
and are ready for distribution. This 
new specification has been urgently 
needed and many of you have been im- 
patiently awaiting ite issuance. How- 
ever, this has not been just a minor re- 
vision but is practically an entirely new 
specification. For this reason it has 
taken considerable time to prepare. 
Everyone who needed the old specifica- 
tion should obtain this revised speci- 
fication before designing or fabricating 
any welded bridge. 

The first requirement in revising the 
specification was to reach an agree- 
on the base metal. After several con- 
ferences with representatives of the steel 
producers, a steel specification was 
adopted. This steel was the same as is 
now covered under ASTM Specifica- 
tion A 373-S4T. 

Many engineers will ask, “What is 
wrong with A7 steel for welded strue- 


tures?”’ In most cases there would be 


J. BE. South, is Chairman, AWS Conference Com 
mittee on Welded Bridges; Aest. Chief Engi 
neer~ Structures, Pennsylvania Railroad Co 


Sheren Elected to 
District Directorship 


The Nominating Committee of AWS 
District No. 6 announces that, in the 
order of nomination and election, 
Keith Sheren has been elected to the 
office of District No. 6 Director and, 
concurrently, for a term of two years, 
member of the AWS National Board of 
Directors. 

Mr. Sheren has been an active mem- 
ber of Detroit Section AWS, since 1942, 
in various committee activities and 
officer capacities as secretary-treasurer 
1947-49 and chairman 1951-52. 

He is an active member of Engineer- 
ing Society of Detroit, Inc., a member 
of Henry Ford Trade School Alumni 
Association, and a number of social and 
fraternal organizations. 

More recently he has been engaged 
in design applications and sales engi- 
neering with Swift Electric Welder Com- 
pany and Taylor-Thompson Machinery 
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nothing wrong, and in the thinner sec- 
tions most A7 steel would probably meet 
with the requirements of ASTM Speci- 
fications A 373-54T. It was the opinion 
of the committee that for welded 
bridges, subjected to cyclical loading, it 
was necessary to include in the speci- 
fications a limitation on the chemistry of 
the base metal. Without this limita- 
tion it is possible to obtain A7 steel 
that would be unsuitable for a welded 
bridge. 

An addition to the specification which 
will be welcomed by many engineers is 
the coverage of submerged-are welding 
It is believed that the requirements in 
this specification cover the best prac- 
tice of the industry as applied to welded 
bridges. 

The committee intends that this 
specification will be revised as needed 
to keep it current with the develop- 
ments in the welding field and to prop- 
erly cover the main ingredients required 
for a good welded bridge: suitable 
materials, adequate design standards, 
the best welding techniques and proper 
inspection. Suggestions from the read- 
ers covering changes in the specifica- 
tions will be weleomed. 


Company since 1945. 

Previously, 1926 to 1945, he was 
directly associated in automotive pro- 
duction manufacturing and equipment 
engineering activities, particularly weld- 
ing, In various capacities since 1926 in 
body engineering, machine and tool con 
struction, production equipment design 
and processing and project engineering 
with Ford Motor Company. 


Nippes Made 
District Representative 


Ernest F, Nippes, Rensselaer Poly- 
technic Institute, Troy, N. Y., has been 
elected by AWS District No. | to the 
office of District Representative on the 
1957 National Nominating Committee 
Dr. Nippes replaces Sidney Low who 
submitted his resignation due to his 
election to the office of District No. | 
Director and member of the National 
Board of Directors. 
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MEMIDRIAL AUDITORIUM 


MAY 8, 


10, 


see the latest developments in 
Alcoa Filler Metals and Fluxes 
for welding, brazing, 


soldering. 
ALCOA-BOOTHS 64 & 65 


New improved straight-iength Alcoa Weiding Rods. 
Additional Alcoa alloys in spooled electrodes. 
Convenient new Alcoa packages ... and many other new developments. 


See you at Buffalo next month. 


* Inert Gas 


ALUMINUM COMPANY OF AMERICA 
1741-D ALCOA BLOG., PITTSBURGH 19, PA. 


ALCOA 
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_FOR YOUR TOUGHEST WELDING PROBLEMS 
| ALLOYS CORPORATI: 


WELDIN | 


PRACTICAL 


CHEMICAL 


TECHNICAL INFORMATION SERVICE 


650 EUTECTIC PERSONNEL 


PROVIDE REAL WELDING HELP 


The people in the photo above supervise several 
hundred metallurgists, chemists, engineers, produc- 
tion and customer service personnel at Eutectic’s 
Flushing, New York plant, research laboratories, 
and administration building. Through Eutectic’s 
District Engineers and Authorized Representatives, 
they provide you with the latest technical informa- 
tion on metal joining, and the most advanced weld- 
ing alloys. 

But, you can get this unique service only from a 
Eutectic representative because only he is a direct 
link with Eutectic research and production. Your 
Eutectic representative brings to your shop all the 
experience gathered by the more than 350 Eutectic 
representatives. From strategically located, local 
shipping points, they bring you all the advantages 


EUTECTIC 


WELDING ALLOY 


of Eutectic’s famous “Low Heat Input” metal! join- 
ing process... the modern method that minimizes 
stress, warping, embrittlement and other damage 
to base metals caused by the high heat of conven- 
tional welding materials. 

Take advantage of this direct source of greater 
profits from welding. Let your Eutectic representa- 
tive give you a free demonstration in your shop, 
on your materials. Phone your nearest source of 
Eutectic service today ...see the handy list at the 
~— FREE — new 16 page Eutectic Weldor 
Magazine. Read actual case histories of 
time and money savings on maintenance 
and repair. Learn the welding procedures 

for perfect salvage jobs not possible with 

conventional welding materials. 
Write for your copy today. 


EUTECTIC WELDING ALLOYS CORPORATION ~ 


& 


Pr 
j 


Here’s where 
you get 


MORE 


for your 
welding dollar 


ATLANTA, GEORGIA 
Baltimore, Md 
Birmingham, Ala 
Boston, Mass 
Buffalo, N.Y 
Cedar Rapids, 
CHICAGO, ILL. 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dallas, Texas 
Denver, Colo 
Detroit, Mich 
Evansviile, ind 
Flushing, N. Y 
Gastonia, N.C 
Houston, Texas 
Hutchinson, Kans 
Indianapolis, ind 
Kansas City, Mo 
Little Rock, Ark 
Los Angeles, Cal 


Cypress 3552 
Plaza 2-5022 
597883 

Hubbard 2-2060 
Mohawk 8170 
3-0255 

Regent 1-2424 
Main 8404 

PR. 1-1993 
Capital 8-1664 
Ra. 7544 

Ke. 5151 
Woodward 3-7245 
5-6992 

Flushing 8-4000 
5-3466 

Fairfax 3-0637 
Mo. 5-8581 
Market 3326 
Victor 4248 
Franklin 5-6909 
Atlantic 4.2435 (San Gabriel 


Los Angeles, Cal. Bradshaw 2.3181, Arizona 7-1234 


Louisville, Ky 
Memphis, Tenn 
Moline, iti 
MONTREAL, QUEBEC 
Nashville, Tenn 
Newark, N. J 
Oakiand, Cal 
Omaha, Neb 

i Opelika, Ala 

Paducah, Ky 
Philadelphia, Pa 
Pittsburgh, Pa 
Portiand, Ore 
Reading, Pa 
St. Louis, Mo 
Sait Lake City, Utah 
San Francisco, Cal 
Syracuse, N. Y 
Toronto, Ont 
Tulsa, Okla 
Van Nuys, Cal 
Waltham, Ma 
Washington, 0 


jackson 6673, 8449 
ja. 5-1484 

E. Moline 3-8070 
Raymond 1-3339 
4-1671 

Market 4-3242 

En. 10053 

Walnut 5663 
Sherwood 5-5787 
3-3606 

Rittenhouse 6-1818 
Grant 1-9522 
Capital 346393 
Reading 4-3904 
Taylor 15508 (Kirkwood 
9-873) 

Douglas 2-7485 
Syracuse 54-3595 (Liverpool 
Empire 8-1343 
Riverside 2-4783 
Dickens 2-9326 

Wal. 5-8172 
Sterling 3-3480 


New Supporting Company 
Members Enrolled by AWS 


Four 
recently 


additional organizations have 
become Supporting Company 
Members of the American WELDING 


Son IETY They ure aS follows 


1. Fairbanks, Morse & Co, 
Lawton Ave 
Beloit, Wis 

2. Farrar & Trefts Dis 
Adsco Industries, In 
20 Milburn St 
Buffalo 12, N. ¥ 

3. Sciaky Bros., In 
Western Research Div 
2311 Purdue Ave 
Los Angeles 64, Calif 

Wagner Electric Corp 
6400 Plymouth Ave. 
St. Louis 14, Mo 


The enrollments of Fairbanks, Morse 
& Co. and of Wagner Electrie Corp. be 
came effective on February Ist; those 
of Farrar & Trefts Div., and of Sciaky 
tros., Ine., went into effect on March 
Ist 


Santa Clara Valley Welding 
Show and Clinic 


The First Santa Clara Valley Welding 


Show and Clinic will be held in San 
Jose, Calif., on Friday and Saturday 
April 27 and 28, 1956. The event, first 


will be 


suilding San 


of its kind in the Bay Region 
held in the Engineering 
State College, Sth and San 


The show is 


Jose 
Fernando Sts., San Jose 
heing co-sponsored by the Santa Clara 
Valley Section of the American Welding 
Society and the Engineering Depart 
ment of San Jose State College 

The show 
The live exhibits will be placed among 
the most 


mechanical engineering equipraent used 


vill be unique in its setting 


modern metallurgical and 


at the college in training 
neers Wi ad and 


be in operation 


young engi 
metallurgical test 


welding 


equipme nt will 


tors will show the latest in 
equipment Several new processes will 


be demonstrated including inert-ar« 


cutting of aluminum and other non- 
metals 
There il] ne 


of large welded projects, welded product 


dispiays 


photographi 


displays of small objects and samples of 
welded jigs and fixtures. Welding and 
industrial type films will have inter 
mittent projection in the comfortable 


soundproo! 


All lov 


exhibitors Well AS 


lecture room 


velding suppliers will be 
many firms of 
national repute Among early signed 
exhibitors are Linde Air Producta Co 
Metal & 
ment Co 
Welding Equipment Co., Vacu-Blast 
Co., Birdsell Mfg. Co., Buck Mfg. Co 
and others 


\ equip- 
National 


Thermit orp 
Stuart Oxygen Co 


Twee 0 Produc ta 


All welding people including engineers, 
designers, students, instructors are in- 
vited to attend this free show. Ad- 
mittance is by registration. 


Lewis Welding Now a 
Sustaining Member 


The Lewis Welding & Engineering 
is the latest company to become a 
Sustaining Member of the AMERICAN 
Organized in 1938 
n the design and produc- 
tee! machinery and 
mponents, if now oper- 
manufacturing 
divisions in the Cleveland, Ohio, area. 
Che Welding Division, Bedford, Ohio, 
1000 tons of weldments per 


{ orp 


WELDING Sociery 
to specialize 
tion of welded 
machine tool 


ites two mitonomous 


produces 
leading crane, coal mining, 
builders, it 

indertakes the initial de- 
development as well as the 
The plant is 
vell equipped and produces 


month for 
press and ma hine tool 
frequently 
ind 
ultimate production 
particularly 


fabrication irving in size from a few 
pounds to more than 30 tons, 

The Machine Division, Euelid, Ohio, 
specializes in the design and manufac- 


ture of special machinery, most usually 


in the automatic assembly or metal 
working fields It also serves as an 
wuxiliary facility for the final machin- 
ing of the products of the Welding Divi- 


sion When such operations are required, 
1. 'T. Lewis, Jr., president, haa been 
cle ignated a tive 


representative 


Sustaining Member 


Mechanical Properties 
of Weldments 


The AFS-AWS Joimt Commit- 
tee on Welding Lron Castings in- 
vites data or test reports upon the 
properties of gray iron 

Welds with 


filler metals are eligible. 


tries 


Manufacturers of welding rod or 
wting consumers who have made 
teste of ti type are invited to 


ubmit their data to the chairman 
of the Mechanical Properties of 


Subcommittee, Mr. 


Sidne Ly Chapman Valve 
Manufacturing Co., Indian Or- 
hard, Ma If so desired, the 
ource ol nformation will be 


onfidential and not re- 


The committee would also wel- 
come any other data on welding 
iron castings such as test methods, 


metallograply, ets 


| 
! 
treated 
vealed 
WELDING ALLOYS 
 EUTECTIC 


Section News a nd Events 


PLANT TOUR 
Fort Wayne, 


members and guests of the Anthony 
Wayne Section made a tour of the 
Dana Corp. plant on January 26. A 
very fine dinner was served in the 
plant cafeteria, after which the group 
sojourned to the reception room where 
the assistant plant manager spoke to 
them on the history of the plant and 
outlined how the management and 
the workers their problems 
cooperatively. The speaker also 
explained the new self-locking dif- 
ferential, and the method of harden- 
ing axles by the Tocco method. The 
group was then shown the new 
equipment for upsetting flanging axle 
were conducted through 
where guides 


solve 


tubes and 
the rest of the plant 
answered the many questions put to 
them by the members and guests, 


WELDING PROBLEMS 


Phoenix, Ariz.-Arthur J. Williams 
WS, welding research engineer and 
metallurgist at the Consolidated 
Western Steel Division of the United 
States Steel Corp., Los Angeles, was 
the guest speaker at the January 18 
frizona Section held 
There 


meeting of the 
at the Hotel Westward Ho. 
were 33 members present. 
Mr. Williams serves as welding con- 
sultant and conducts research work 
on new welding processes and plant 
welding problems for the Welding 
Metallurgical Department. His in- 
vestigations include development 
work on the 3 o'clock welding, vertical 
twin-are welding of 
He has had extensive 
experience on the welding of stainless 
steel and aircraft steels, nickel, tita- 
nium, copper and special alloys such as 
Hastelloy B, Stainless W and T-1 


Steels 


welding and 
storage tanks 


TESTING FOR 
WELDABILITY 


So. Boston, Mass.--The regular 
monthly dinner meeting of the Boa- 
ton Section was held on February 14 
in the Westinghouse Apparatus Audi- 
torium with an attendance of 112 at 
dinner and 125 at the meeting. 

As a coffee feature, an excellent 16- 
mm sound color film entitled, ‘Bridg- 
ing San Francisco Bay" was shown 


as reported to Catherine O'Leary 


through the courtesy of the United 
States Steel Supply Co. Technical 
speaker was Dr. H. Udin WS, owner 
and director of Suburban Metallurgi- 
cal Laboratory; formerly Professor 
of Metallurgy at M.I.T. 

Dr. Udin discussed the different 
methods of determining the weld- 
ability of steels, the advantages and 
shortcomings of each. 


POSITIONING FOR 
WELDING 


Chicago, Ill.—-The regular monthly 
dinner meeting of the Chicago Section 
was held on January 20. Some 60 
members and guests were present at 
dinner held at Burke Restaurant and 
95 members and guests were present 
at the technical meeting held in the 
Peoples’ Gas Auditorium. 


SECTION MEETING CALENDAR 


APRIL 27 and 28 

SANTA CLARA VALLEY Weiding Show and 
Clinic. 
College, 8 and San Fernando Streets, San Jose, 
Calif. 


MAY 3 
NORTHERN NEW YORK Section, Schenectady, 
Ladies Nite—Annual Meeting. 


MAY 4 


LEHIGH VALLEY Section, Bethlehem, Pa. 
Annual Meeting and Ladies Night. 

NORTH CENTRAL OHIO Section, Lima, 
Ohio. Dinner, technical meeting, movie, fea- 


Engineering Building, San Jose State 


tured speaker, question and answer period. 


MAY 8 

DAYTON Section. 6:30 p.m. Dinner. 
Delco lodge, Dayton, Ohio. Welding Quiz 
Program. Chairman, Bob Appenzaller. 


MAY 9 


OKLAHOMA CITY Section. 
velopments in Rectifier Type Welders,” by 
G. K. Willecke, Miller Electric Mfg. Co. 


“Recent De- 


MAY 10 

1OWA-ILLINOIS Section. 7:30 p.m. Ameri- 
can Legion Club, Moline, Illinois. “Arc Welding 
Machines, AC and DC," by representative, 
Hobart Bros. 

NORTHWEST Section. 6:30 p.m. Covered 
Wagon, Minneapolis, Minn. “Delightful Pro- 
gram” of “You Know What.” Special program 
ond movies. No technical program. Annual 
election of officers. 


MAY 16 


SOUTH FLORIDA Section, Miami, Flo. 
Section Meeting with election of officers for 
1956-57. 


MAY 17 

MAHONING VALLEY SECTION, Youngstown, 
Ohio. 
MAY 18 


CHICAGO Section. 
torium, 122 S. Michigan Ave., Chicago, 
7:30 p.m. “Predetermined Procedures and 
Standards for Production Welding,” by Horold 
E. Baldwin, LeTourneau Westinghouse (Peoria). 

HARTFORD Section. 
Lighthouse Inn, New London, Conn. 

MARYLAND Section. Engineers Club, 6 W. 
Fayette Street, Baltimore, Md. 
Officers. Banquet and Dance. 


MAY 19 

DETROIT Section, Latin Quarter, 
Mich. Ladies Night Party. 
ment, music, dancing, door prizes. 

FOX VALLEY Section. Appleton Elks, Wis- 
Social-Dinner, Installation of Officers 


Annual 


Plant visitation. 


People’s Gas Audi- 


Election of Officers at 


Installation of 


Detroit, 


Dinner, entertain 


consin. 
and Dance. 

MILWAUKEE Section. May Party. 
MAY 21 

ROCHESTER Section, Rochester, N. Y. 
Evening and Election of Officers. 
MAY 22 

NORTHWESTERN PENNSYLVANIA Section. 
Erie, Pa. Annual Business Meeting. 
MAY 24 

MADISON, WISCONSIN Section. 
Meeting. 


Social 


Social 


Editor's Note: Notices to be published in any one given issue must reach Journal office prior to the 
first of the preceding month. Give full information concerning time, place, topic and speaker for 


meeting. 
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WELDING SAFETY 


ground 


Featured speaker was A. K. Pand- 
jiris president of  Pandijiris 
Weldment Co., St Louis Mo Mi 
Pandjiris’ talk on positioning for 
welding was presented in a fashion 
During 


that was easily understood 
his talk Mr. Pandjiris showed films 
showing the various phases and appli 
cations of the subject After his 
formal talk, the speaker displayed 
some miniature working models of a 


boom welder, welding positioner and 


some macroetch samples of welds 


which were made by positioning 


HARD SURFACING 
Chicago, Ill.—At the February 24 


meeting of the Chicago Section, Harry 
V. Kough WS, of Coast Metals, In 
spoke on the subject entitled, “Hard 
Surfacing Materials.” 

Because of some unforeseen and 


unusual circumstances, it was impos 


sible to have a slide projector and 
operator present to assist Mr. Kough 


in his presentation Since the show 


ing of slides played a predominant 


part in his lecture, it was very impo 
tant that these facilities be at hand 


However, in spite of his handicap 
Mr. Kough presented his subject in a 
highly successful manne 


The evening proved to be one of the 


most interesting the Section has had 


because o the excellent manner u 


which this presentation was made 


WELDING SAFETY 


Denver, Colo. 
and guests of the Colorado Section were 


Some 44 membe 


present at the dinner meeting 
in the Festival Room of the Oxford 
Hotel on February 14 to hear the 
Technical Secretary 8S. A. Greenberg 
give a talk on “Welding Safety 

Among other things that Mr. Green 
was the fact that 


berg discussed 


1956 


COLORADO SECTION ADDRESSED BY GREENBERG ON 


Part of the attentive audience that was present at the February 14 meeting of 
the Colorado Section. Horace Jackson, District No. 8 director, is shown in the fore- 


Technical Secretary "Si" Greenberg 
shown in the midst of his talk 


sign for Welded Plate Fabrication.” 
Those who attended were rewarded by 
i detailed discussion so ably presented 
phase of the problem 
covered, The 


people do not take welding safety 


seriously enough He brought out 


some other very good points that are 


easily overlooked—the necessitv§ of that every 


seemed completely 

careful planning and correlation be- 
maintenance by main tween shop and field 
erection were described most vividly. 
lo the layman, the outside of a 
storage tank presents a perfect picture 
of uniformity but the welding tech- 


having a safety engineer is very im 
portant: ventilation is also an impor 
tant factor preparation 


tenance men; proper clothing is some 
times overlooked and many other 
safety factors 


After his technical talk, Mr. Green- 


berg showed slides taken during his niques vary from base to the top even 
Kuropean tour The talk and the is does the thickness of plate. Plate 
slides were thoroughly enjoyed by all shaping and fitting methods, inspee- 


tion, and the many other factors cach 
WELDED DESIGN received due attention 
At the dinner which preceded the 
Detroit, Mich.—The regular meet auditorium meeting, Fred A. Huber, 
ing of the Detroit Section was held on Ji of the Detroit Hockey Club told 
Friday, February 10. Fred L. Plum the audience many things about pro- 
mer, director of engineering of the vhich were either 
Hammond Iron Works and past new ol 
president of the AWS, spoke on ‘De fore He paid high tribute to the 


fessional hockey 


incompletely understood be- 


HINKEL AND PLUMMER SPEAK BEFORE DETROIT SECTION 


Fred L. Plummer shown with Chairman 
J. E. Rainey at the February 10 meet- 
ing. Mr. Plummer spoke on design 


Jerry Hinkel speaking on welding 
electrode selection and application 
at a special technical meeting held on 


January 26 for welded plate fabrication 


Section Veu 8 and Kventa S81 


STARTING 1/4 1/2 3/4 
SECONDS 


NO FALSE STARTING, no ragged weld beginnings with the 
G-E a-c welder’s hot-start. Automatic G-E hot-start gives an 


FOR ALL YOUR WELDING NEEDS.... 


A FULL LINE OF G-E 
WELDERS AND ELECTRODES 


G.E. offers all 


plus a complete line of electrodes 


popular forms of arc 
welders 
and accessories. This means that G.E. can 
recommend the equipment best for your 


job, without favoring any one type. 


G-E MOTOR-GENERATOR WELDERS, are avail- 
able in 200- and 300-amp sets. They feature 
a unique interactor, which practically elimi- 
nates popouts and voltage fluctuations. 


extra boost of current for '4 second . 
striking and extra penetration at the start of the weld. 


. assures instant arc 


NEW 200-A MP engine-drive welder, 
field-proven on construction and 
job-shop work, gives steady 
output, even above full load. 


100 
4 — 


i 


A G-E EXCLUSIVE on the new 300- and 
400-amp d-c rectifier welders is full- 


time arc-force control, 


you a forceful, easy-to-handle arc 


No False Starts ... No “Popouts” 


With New G-E Line of AC Welders 


Arc strikes instantly, stays steady—gives a sound weld from start to finish 


Any professional weldor knows that better 
welds and easier welding begin with a 
good arc. 


General Electric’s new line of a-c trans 
former welders gives you this good arc 
instant-striking and steady-—plus many 
other features that make your welding 
faster, easier, and more economical. 


1. NO FALSE STARTS. G-E automatic hot 
start provides that necessary extra surge 
of current which assures you of instant 
arc striking. Besides saving time, the hot 
furnishes extra penetration at the 
and reduces sticking. 


start 
start of the weld 


2. ARCS ARE EASIER TO HANDLE, too. 
Popouts are practically eliminated be- 
cause G.E. has made the normally stable 
a-c arc even more stable by the addition 
These 


provide the equivalent of 5 additional 


of special capacitors. capacitors 


open-circuit volts. 


3. G.E.’s FINGER-TIP CONTROL gives you 


pinpoint accuracy of current with the 


moving-coil design. You don’t have to 


“crank”’ the handle on a G-E welder to 


change current settings. It smoothly 


moves the primary coil on a finely 


threaded, rubber-cushioned shaft—to give 


you stepless current control, 


SEE FOR YOURSELF the operating advan- 
tages of the G-E a-c welder line, Ratings 
are available in 300-, 400-, and 500-amps 

and 295 amps for general purpose 
welding. Just contact your nearby G-E 
Welding Distributor and ask for a demon- 
stration. He’s listed in the yellow pages of 


your phone book. 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 


| 


most 


which gives design” gives you a 


GENERAL ELECTRIC'S LINE of electrodes is the 
complete in industry. Special “balanced 
combination of: (1) Ease 
of use (2) X-ray quality (3) Welding speed 


FREE DESCRIPTIVE BULLETINS 
Section H711-3 General Electric Company, 
Schenectady 5, New York. 


Please send me the bulletins checked 
below: 
GEA-6243 G-E AC Welders 
GEA-6242 G-E Rectifier Welders 
GEC-664 G-E MG Welders 
GEC-1333 G-E 200-emp Engine-drive 
Weider 
GED-25864 G-E Electrode Coteleg 


Name 

Title Ce. 
Street 

City State 


4 
7 
| 


25 TO 295 AMPS are spanned by extra- 
wide current range, which permits a wide 
number of varied applications. Low end of 
the range is expanded for greater accuracy. 


SIDE COVERS LIFT OFF casily, with removal 
of just 3 screws. Maintenance is easy —no 
handles or primary leads to disconnect, no 
need to use cranes or hoists. 


| 
| 


| 


imc 
SECONDS 


AUTOMATIC HOT-START gives extra surge 
of current when electrode touches work, 
reducing sticking, false starting. Welding 
is speeded, weld quality improved 


How G-E 295-amp AC Welders 
Provide Big-welder Benefits 
At a Small Welder Price 


General Electric's 295-amp a-c welder 
is designed for light-duty, general pur- 
pose welding but offers design features 
ordinarily found only in more expensive, 
heavy-duty welders. For example: 


1 MOVING-COIL DESIGN provides pin- 
point accuracy in current settings and 
resettings. Settings can be made in an 
infinite number of steps over a wide 
current range. 


2 ARC STABILIZERS two are stabiliz- 
ing capacitors provide the equivalent of 
5 open-circuit volts, to make the nor- 
mally steady a-c arc even steadier.* 


3 REMOVABLE SIDE COVERS come off 
with removal of just three screws. 
Routine maintenance and inspection 
are greatly simplified. 


4 WIDE CURRENT RANGE spans 25 to 
295 amps. Expanded lower end of range 
permits extremely accurate settings. 


5 AUTOMATIC HOT-START assures in- 
stant arc striking by providing an extra 
surge of current on electrode contact. 
In addition, hot-start furnishes extra 
penetration at start of weld, reducing 


“sticking”.* 


6 UNIVERSAL BOLT-TYPE TERMINALS 
located at the base eliminate the 
nuisance and hazards of dangling leads. 


For more information, contact your 
nearby G-E Welding Distributor (he’s 
listed in the yellow pages of your phone 
book)-—-or write Section 712-2, General 
Electric Company, Schenectady, N. Y 
for bulletin GEC-1305 


*Improved arc-performance features, availa®Me optionally 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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U. 8. Olympi« hockey team and said 
that their defeat of the Canadians for 
the first time 
turning point in the growing 
with the good 
border. It was no discredit that the 
American boys lost to the 


marked a significant 
rivalry 
friends across the 
{ussian 
professionals 

Each year the Detroit 
holds special technical 


Chapter 
meetings ol 
interest to a limited group of the 
membership. Nonmembers the 
same field are welcomed The first 
meeting of this type for this year 
featured welding electrode selection 
and application. Seventy-two mem- 
bers and guests heard a fine discus- 
Hinkel WS, of the 
Lincoln Electric Company of Cleve 
January 26 As 
was the regular meeting, this meeting 
was held in the Rackham 
j Engineering Society of 


by Jerry 


land on Thursday 


suilding 
home of the 
Detroit 


FIELD-ERECTED TANKS 


Essex, Conn.—The night of Febru- 
ary 16 saw a standout meeting of the 
Hartford section. OUnee 
meeting was held at the famous old 


again the 


Griswold Inn and once again the Se 
tion had a fine program After an 
excellent meal, Fred Plummer 
literally took the audience around the 
world as he gave an excellent illus 
trated talk on the design 
tion of field-erected storage tanks 

Mr. Plummer 
president of the QW, is 
Director of the Hammond Lron Works 
in Warren, Pa. Educated at Case 
Institute and Ohio University, he 


holds membership in many Engineer 


ind fabrica 


who has twice been 


J ngzineering 


ing Societies and has authored many 
books and papers 

His talk covered the design and 
stacks 


and pressure vessels using all types of 


erection ol storage ls bin 


automatic, manual and girth welding 


His slides were also well received and 
were of interest not only to the men 
ladies 


but were also enjoyed by the 


present 


DISSIMILAR ALLOYS 


Houston, Tex.—-The //ouston See 
tion held a meeting on February 22 
in the Ben Milam Hotel, Houston 
Tex.. with 136 members and guests 


present 

Ken Spicer AWS. of the International 
Nickel Co., presented a talk on ‘The 
Welding of Dissimilar Alloys.” The 
most active work on this subject has 
taken place in the last three or four 
years due to the demand for better 
metal combinations required in jet 


engines and nuclear reactors 


aspects of welding dis- 


Important 
similar metals are proper selection of 


Aprit 1956 


the welding process, filler material 


for the rods, properly executed weld 
ing procedure ind welding predict 
ability.’ A number of welding rods 
have been developed to take care of 
various combinations ol metals 


These rods are available on the market 
today One weld was shown on a 
slide which was of particular interest 
It showed a ring which was welded 
in this nickel to Monel to 
carbon steel to 347 stainless steel, to 
Inconel to K Monel by the flash weld 
process. Mr. Spicer answered ques- 


tions at the end of the session with 


order 


facility 

The Houston Section was fortunate 
indeed to have had Mr 
guest speaker 


Spi Cr AS A 


IRON-POWDER 
ELECTRODES 


Des Moines, lIowa-—After a 
delicious buffet style dinner served at 
the Hotel Kirkwood, the 
meeting of the Jowa Section held on 
the 19th, was 
by Dick Lee 
charge of research for the Alloy Rods 


January 


opened with an address 
vice-president in 


Co., York, Pa Mr. Lee spoke on the 
j ‘owder Low-Hydrogen 
Electrodes 

Mr. Lee pointed out that the iron- 
powder low-hydrogen electrodes ¢om- 
bined the known advantages of the 
low-hvdrogen type electrodes with the 
rapid deposition rate, easy are start- 
ing, better are tability, and higher 
ittainabl vith the 


coating Porosity and under- 


currents iron- 
powder 
bead cracking are reduced or elimi- 
nated with the 

Horizontal and vertical welds are 
good surface 
ippearance and internal quality. A 
refinery had 
only seven and one-half feet of weld 
rejected out of one mile of low-hydro- 


low-hydrogen coating. 
cle po ited with very 


project it one 


gen ion powder weld deposited, 
\ drawhbac K Of 
hydrogen rods } that thev tend to 


light excesses of weld- 


onventional low- 


overheat with 
ing current The iron powder pre- 
vents the coating from overheating 
ind thereby breaking down 


In conclusion, Mr. Lee pointed out 
how costs could be reduced with low- 


hvdrogen iron powder rods by greater 
operator fatigue, 


deposition rate, 


le rework 


FEBRUARY MEETING OF AIRCRAFT AND ROCKETRY PANEL 


Part of large crowd that attended the February 2 meeting of the Aircraft and 


Rocketry Panel of the Los Angeles Section 


Guest speaker of the evening was 
George Foster, technical representative 
for the Air Reduction Pacific Co. His 
topic was “Tungsten Inert-Gas Spot 
Welding” 


Section News and Events 


Enjoying the proceedings are (left to 


right) Charles Smith, vice-chairman; 
Francis McGinley, Chairman; and Dick 
Hayes, past chairman and director-at- 
large 
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WELDING SAFETY 
Kansas City, Mo.--A_ capacity 


crowd, some 89 in number, attended 
the Kansas City Section meeting on 
February 16, in the Frontier Room of 
the Golden Ox Restaurant, to hear 
Simon A. Greenberg, technical secre- 
tary of the Amenican Wetpina 
Society. Mr. Greenberg's subject 
was “Safety in Welding’ and the 
current interest in this subject was 
evident by the large attendance at the 
meeting. The Kansas City Section 
had as their guests members of ASM 
and ASSE 

Mr. Greenberg's talk covered a 
subject that everyone is interested 
in today and it is hoped that his talk 
will prevent potential welding hazards 
in the future. 

A series of slides of welding opera- 
tions in Europe, which Mr. Greenberg 
photographed when he traveled to 
Europe last year as a member of the 
government commission inspecting 
European welding, were also shown. 
They provoked a great deal of interest 


USE OF CARBON DIOXIDE 


Hollis, L. I.—The technical speaker 
at the February meeting of the Long 
Island Section held at the Candlelight 
Restaurant, Manhasset, on February 
9, was Julius Rubin of the Liquid 
Carbonic Corp, The subject was 
the “Use of Carbon Dioxide.” The 
properties, effective use of CO,, appli- 
cations in mild and stainless-steel weld- 
ing by the tungsten and consumable- 
electrode inert-gas-shielded processes 
were thoroughly covered. 


INERT-ARC SPOT WELDING 


Huntington Park, Calif.—The Air- 
eraft and Rocketry Panel of the Los 
Angeles Section held its monthly 
dinner meeting on February 2 at the 
Elks Lodge, with approximately 105 
members and guests present. 

Speaker for the meeting was George 
Foster 9, technical representative 
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“the new ALUMINUM welding cable that weighs 
helf as much, lasts longer ond costs less 


A Product of 
TWECO PRODUCTS COMPANY 
Wichite 1, Kansas 
Visit TWECO Booth No. 54 at AWS Welding Show 


for the Air Reduction Pacific Co., 
Los Angeles, whose subject was 
“Tungsten Inert-Gas Spot Welding.”’ 
Mr. Foster with the use of slides 
described the various types of welds 
the process was adaptable to, pro- 
cedures and equipment required. 
Also test procedures and test results 
on mild and stainless steel spotwelds 
made from one side of the joint. 
Included in the paper was a discussion 
of the several variables effecting the 
strength and consistency of the spot- 
welds. The paper was well presented 
and well received by all those present. 
Following Mr. Foster’s paper, a film 
in color, procured through courtesy 
of the Lockheed Aircraft Company 
and titled “Guardian All,”’ deserip- 
tive of what is being done and 
required by our civil defense to pro- 
tect a free country, concluded the 
evening's program. 


STUDENT'S NIGHT 
Huntington Park, Calif.—About 


240 members and guests of the Los 
Angeles Section were present for 
dinner and 456 attended the meeting 
and miniature welding show held on 
February 16 in the Huntington Park 


“STUDENT'S NIGHT” HELD 


Membership booth for Student's Night” 
attended by Miss Frances Martin and 
Miss Anita Kirkland 


Section News and Events 


| are interested = in 


| and development of the 


Elks Lodge. This meeting was called 
“Student’s Night’ in honor of the 


| students in Southern California who 


welding. The 
schools participating in the evenings 
activities were UCLA, USC, Poly- 
technical Junior College, Los Angeles 
Trade Technical School, Fullerton 
Junior College, Canoga Park Junior 
College, El Camino Junior College 


| San Luis Obispo, Orange Coast Col- 
| lege and Taft Junior College. 


Russell Meredith was presented 
with the 1955 Achievement Award for 
his outstanding work in the research 
inert-gas 
tungsten-are welding process. 

Tom Fears, outstanding end of the 
Los Angeles “Rams,” professional 
football team, gave a brief talk on so- 
called “Spring Training’ for profes- 
sional football players. He then 
exhibited a motion picture titled ‘The 
Highlights of the Rams’ Games.” 

Panel moderator for the meeting 
was Dr. Allan Flanigan. The 
speakers were Frank Harkins WS 
Solar Aircraft Co.; Mario Ochieano 
Wa, Lockheed Aircraft Corp.; Harold 
Sharp WS, C. F. Braun and Co 
and A. M. Thompson WS, Fabriform 
Corp. 

Mr. Harkins spoke on the inert-are 
welding processes, stressing the usage 
of the processes and the quality of the 
work. Mr. Harkins said that over 
200 million dollars are spent yearly 
throughout the country on inert-are 
equipment. 

Mr. Ochieano told of the use of and 
progress of resistance welding in the 
aircraft industry. He stated that the 
high efficiency of spot welding is 
shown in the Boeing Aircraft that has 
over 18,000 hr. of flying time and no 
sign of failures in any of the resistance 
welds. 

Mr. Sharp, who is responsible for 
welding, tooling and methods at C. | 
Braun and Co., spoke on his com- 


BY LOS ANGELES SECTION 


Russell Meredith, on the left, accepting 
the 1955 Achievement Award from 
Section Chairman, F. V. McGinley 
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unanswered question...no risk 
when you buy known fittings 


om SAVE purchasing time and avoid 


trouble later on when you buy TuBE- 
TURN* Welding Fittings and Flanges. Made 
in U.S.A. by the leader in the field, these prod- 
ucts give you top quality and uniformity, 
backed by unmatched engineering service and 
nearby complete-line distributor facilities. 


They meet a// American Standard and Safety 
Code requirements. Each product is perma- 
nently identified by the ‘“TUBE-TURN” trade- 
mark with complete size and material desig- 
nation. You can't get a better bargain in 
welding fittings and flanges than from your 
trusted Tube Turns’ Distribucor! 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS 


LOUISVILLE 1, 
KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: New York « «+ Pittsburgh Clevelend «+ Detroit « Chicege * Kenses City Denver URN” "2" 
Les Angeles « Sen Frencisce + Seattle « Atlanta « Tul * Heuston « Deli Midiend, Taxes 
wwe we ones Reg U.5 Pat. Of. 
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| why run a risk with Quueition’ | fittings 
x perience and reputation: 
Is his stock available nearby ‘ d 
es ne nave a cor; ete iine ; 
Do fittings meet all required standards? 
Will fitt Stand ul! ervice? : 
Are dimensior true, circularity a urate / 
Are fit? ngs pe inently marke 
| 


THE WELDER KNOWS he's getcing the exact fitting specified on the 
blueprint because the ficting is clearly marked with all designations. 


THE STOREROOM WORKER KNOWS he is 
selecting the right fitting when it's marked 
“Tups- TURN”, The fitting bears complete infor- 
mation called for on the requisition. 


THE DESIGNER KNOWS thar his specifications 
will be carried out precisely where his drawings 
call for “TUBE-TURN products’. At every stage 
..» from purchasing to pipe installation, people 
KNOw what they're getting and using. 


This is just one reason why you should specify the leading brand 
of fittings and buy from your trusted Tube Turns’ Distributor. 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A 
They meet ol! U.S. piping code specifications 


TUBE TURNS 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: New York + Philedeiphia + Pittsburgh + Cleveland + Detroit + Chicege + Kenses City + Denver 
Los Angeles + Sen francisce + Seattle + Atiente Tulse + Houston Dalles + Midlend, Texas 


LOUISVILLE 1,. 
KENTUCKY 


SCHEDULE 


COMTPCA 


CLEARLY MARKED. Tune-TURN*® Welding 
Fittings are completely identified as to dimen- 
sional and metallurgical facts. Here is your assur- 
ance that you have the RIGHT fitting, and that 
it has passed Tube Turns’ rigid inspection and 
quality control. 
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Reg. U.S. Pat. Of. 
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pany’s use of manual shielded-are and 
submerged-are welding processes, em 
ployed in fabricating the high-pres- 
sure steel vessels used throughout the 
oil and chemical industries. Mr 
Sharp stated that over 200,000 tons 
of electrodes are used in a year by 
fabricators in this country 

Mr. Thompson told of the processes 
and problems involved in furnace 
brazing in industry and of the use of 
filler metals such as brass, silver cop- 
per, aluminum and nickel chromes 

These short talks were followed by a 
question and answer period, after 
which a drawing was held for the 
visiting students. The prizes were 
five copies of the Wetpoina Hanp 
BooK and a football that had been 
autographed by members of the 
“Rams” team 

The meeting was closed at 10:20 
P.M. The members and students then 
visited the miniature welding show 
where 31 exhibitors displayed their 
products. Coffee and donuts were 
served to those attending the show 

A membership booth was set up in 
the lobby where two hostesses passed 
out literature and accepted applica 
tions. This meeting and welding 
show was considered the most su 
cessful in the history of the Los 
Angeles Section 


WELDING SHOP 
MANAGEMENT 


Madison, Wis. — The attendance at 
the February 23 meeting set a new 
record for the Vadison Section 
There were 7s members ind guests 
present. Of these, 24 were members 
of the Engineering Institutes who were 
attending the University of Wiscon- 
sin for a three-day session on ‘Weld 
ing Applications,” they capped the 
second day of their meeting by having 
dinner with the Section members and 
enjoying the fine presentation by the 
guest speaker, Lew Gilbert 9, execu 
tive editor of “Industry & Welding 

Mr. Gilbert's interesting subject 
“Shop Management for Better Weld 
ing,’’ concerned itself more with the 
supervisory groups and dealt with the 
importance attached to weld inspec 
tion and welding tests being given to 
welders in search of ‘certification 
Many fundamental steps were given 
The over-al pieture of Mr. Gilbert's 
address stressed the cooperation of 
management supervisol and tore 
men in the selection of the proper 
method of handling any specific weld- 
ing problem 

Dean Kurt F. Wendt of the Univer 
sity of Wisconsin was the coffee 
speaker His interesting talk covered 
“The Importance of Engineering 


Apri. 1956 


The Madison Section had a sur 
prise pulled on them when Ted Jef- 
ferson OWS, editor of the Welding 
Engineer magazine, made an appear- 
ince. Howard Adkins Madison 
section chairman extended the 
thanks and appreciation of the Sec- 
tion to Ted for his generosity this 
year in donating three one-year sub 
scriptions to the Welding Engineer 
as door prize These magazines are 
generally presented every other 
monthly meeting 


INSPECTION OF WELDS 
Baltimore, Md.—The 


meeting of the Maryland Section was 


February 


held on Friday, February 17, at the 
Engineers Club in Baltimore 

The Technical speaker for the 
evening was Roger Clark 9, man 
wer in charge of Welding, Materials 
Laboratory Large 
Department at 
General Electric Co., Schenectady, 
N. ¥ Mr. Clark, a top authority on 
welding and weld inspection, used 
as his subject “Inspection of Welds 


The speaker gave a systematic pres 


Provesse 


Steam (Crenerator 


entation for the need of inspection of 
weld. Mr. Clark's address was excel 
lently presented and highly interest 
ing 

The after-dinner talk was presented 
by Captain Sperry of the Air Reserve 
& Development Command of the 
Army Air Force. Captain Sperry 
used as his subject “Mscape from Fast 
Moving Aircraft by Downward hoje 
tion.” This was 
teresting talk The attendance was 


an exces dingly in 


good at both the dinner and the tech 


nical session 


MILWAUKEE SECTION VISITS 


LADIES NIGHT 


So. Bend, Ind.—-The annual Ladies 
Night of the Michiana Section was 
held on January 19 at Rus’ Tavern. 
entertainment, movies and flowers, 
plus a wonderful dinner, was the 
With the 


the Section mem- 


program tor the evening 
assistance of twe 
bers, Clinton Millikan, a noted magi- 
clin, did a splendid job of entertaining 
the group \ fine movie on stainless 
steel was greatly appreciated by the 
ladies as it dealt with home appliances 
such as new stainless-steel kitchens, 


VISIT TO A-C WORKS 


Milwaukee, Wis.— Approximately 
200 members of the Milwaukee Section 
visited the West Allis Works of Allis- 
Chalmers Manufacturing Co. on 
January 30, a part of the Section’s 
Mducational Program which was held on 
the four Monday evenings in January 
125 members attended each of the first 
three lecture 

One of the many interesting features 
were the inspec- 
tion facilities of the Betatron Labora- 
tory where H. B. Norris, chief of non- 
explained the 
features of the company’s 22-my 


seen by the members 


destructive testing 


industrial betatron 


JOB SHOP WELDING 


Milwaukee, Wis.-Sixty-eight 
members and guests of the Milwaukee 
Section were present at dinner and 
85 at the technical meeting held on 
February 24 at the Ambassador Hotel. 

Coffee speaker was Ward Glaeser of 


ALLIS-CHALMERS WORKS 


A group of Milwaukee Section members viewing the Betatron Laboratory inspection 


facilities at the West Allis Works of Allis-Chalmers 


features of 22-mv industrial betatron 
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H. B. Norris is explaining the 
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Guest speaker H. S. Blumberg shown 
in the midst of his very interesting talk 


the Mutual Life Insurance Company 
of New York who gave a good talk on 
“Your Insurance Program.” 

Speaker at the technical session was 
Lew Gilbert W&8, executive editor of 
Industry and Welding, Cleveland 
Ohio. Mr. Gilbert gave a nontech- 
nieal talk entitled “Slick Tricks for 
Job Shop Welders.” 

Three 
also present 
lows: A, Smith 
Simeon, Norfolk, Va.; and 
Gerould, Dallas, Tex 


out-ol-town 
at this meeting as fol- 


WELDING IN HIGH PLACES 
1S EASIER WITH 


*TWECO-LITE 


*the new ALUMINUM welding coble 
thet weighs helf os much, losts 
longer and costs less 
Send for tree catalog 
A Product of 
TWECO PRODUCTS COMPANY 
Wichita 1, Kensos 
Visit TWECO Booth No. 54 et AWS Welding Show 
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visitors were 


Philadelphia; Joe 
Dave 


This is a view of the large gathering in attendance at the February 2! meeting 


of New Jersey Section. 


PIPING MATERIALS 


Newark, N. J.-The New Jersey 
Section held their regular monthly 
meeting at the Essex House Hotel 


Newark, N. J., on February 21. 

Before 131 members and guests, 
the speaker of the evening, H. & 
Blumberg 9, chief metallurgist of 
M. W. Kellogg Co., of Jersey City 
N. J., presented as his subject, “Pip- 
ing Materials for Modern High Tem- 
perature-High Pressure Steam Power 
Plants.’ Mr Blumberg 
the requirements of materials for 
piping service, the alloy 
materials used and the 
materials. Mr. Blumberg re- 
viewed in a general way the progress 
made in the past forty-five years in 
the manufacture of piping 
where the working temperature has 
risen from 500° F. to 1100° F., with 
future designs for working pressures 
and temperatures of 1200° and 3500 
psi. 

With the help of slides and charts, 
Mr. Blumberg described in detail the 
care used in the selection of materials 
for: (1) load-carrying capacity (creep 
rupture strength); (2) stability (lack 
of embrittlement), and (3) weldability. 

At the conclusion of the talk, there 
followed a question and answer period 
conducted by H. L. Hoffman WS, and 
the usual snack and get-together. 


discussed 
steam 


welding ot 
these 


steam 


STRUCTURAL WELDING 


New York, N. Y.-—‘‘Design and 
Construction of Welded Bridges and 
Buildings” was the subject of a paper 
presented to the New York Section on 
February 13, 1956. The paper was 
presented by Fred L. Plummer 
director of engineering of the Ham- 
mond Iron Works, Warren, Pa. 

Mr. Plummer, who has been con- 
sulting engineer on many important 
bridge, building, dam, and foundation 
projects both here and abroad, pre- 
sented a very interesting paper to a 
most attentive audience. Great 
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strides have been made in replacing 
riveting with welded structures which 
in many 
Particularly in Europe, welded bridge 
and building construction have made 
great progress. 

The speaker emphasized that there 
still are certain applications for rivet- 
ing, however the method is gradually 
diminishing. There have been no 
failures as far as the welding is con- 
cerned, however research is 
made so as to improve upon the steel 
now used, and the requirements fo: 
such steels are being set up. 


cases can be prefabricated 


being 


AND NOW 
9D MORE FIRSTS 
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ELECTRODE HC HOLDERS 


Wrap around Glass Fibre 
Tip Insulation for maxi 
mum electrical insulation 
and heat resistance — 
30% more than any other 
make. 


N 
‘N 
Brilliant Red and Yellow NY 


Glass Fibre Colors in- 
& 


sures identification of 
Holder anywhere ia 
nt— Valuable Safety 
eature. 
YES, WAGNER H!-AMP LEADS THE 
FIELD IN ELECTRODE HOLDERS 
Sold only through Welding 
Distributors throughout ¢ 


WAGNER: MFG. co.” 
JACKSON, MISSOURI 
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and 


showed a number of 


Mr Plummer 


slides and diagrams, all giving a very 
the procedures 
light variety 


after the 


clear picture of 
Entertainment of the 
was presented § directly 
dinner. 
The meeting was held at the Schwartz 
Restaurant, 54 Broad St.. New York 


City, 


PRESSURE VESSELS 
Niagara Falls, N. Y. 


26, the Niagara Frontier Section was 
pleased to have as its speaker Ek. C 
Korten WS, assistant chief engineer of 
the Boiler the Hartford 
Steam Boiler Inspection & Insurance 
Co. Mr. Korten spoke on the 
ject “Fabrication and Welding of 
Pressure Vessels to ASME Code and 
Welder Qualification 

Mr. Korten 
with the Hartford 
years and was previously 
with the Consolidated Edison Corp 
and Thomas Murray, Inc He is a 
graduate of Institute of 
Mechanical 


and is a member 


On January 


Division of 


sub 


has been associated 
company for 25 


connected 


Stevens 
Technology holding i 
Engineering degree 
of the American We.pInea 
and the ASMI He is a 
the ASMI 
Committee 
Vessel 
other 

Certainly this subject was one that 


POCTETY 
member of 
Joiler and Pressure Vessel 

and Unfired Pre 
Boiler 


ommiuttees 


Power and several 


subse 
industry in 


proved interesting to 


general around this area, as there were 
Sil in attendance at the dinner and at 
least 110 for the meeting 

Mr. Korten gave an explanation of 
and funetions of 
those who 


who use it 


the responsibilities 
those who write the Code 
administer it, and those 
He also discussed steps to be taken in 
to build 
the Code 
This detail was explained simply and 
The 


Code welding 


preparing welded pressure 


vessels under requirements 


clearly important matters ol 
methods 


The 


Inspection 


Spec ifications 
were ¢ xp! sined 


field 


ot testing, 
matter of shop and 
was also discussed 

It was the 
listened to this discussion that 
the time allotted, it 
handled, and certainly the 
was of great value to those who needed 
a little refreshing on the ASME Code 
and Welder Qualification Data 


opinion ol 
within 
well 


was very 


PANEL’ QUIZ 
Findley, Ohio 


and guests attended the third meeting 
of the the North 
Ohio Section held on Friday 
ber 4, 1955 at the Findlay ¢ 
Club, Findlay, Ohio 
The Meeting was a 


Kighty members 


Central 
Nov em 


ountry 


season ofl 


Panel Quiz 


Aprin 1956 


with Panels selected from the eastern 
central and sections of the 
North Central Ohio Section. A pre- 
arranged group of questions was sub 
mitted to the Panels by the moderator 
and the judge 


the basis of the 


graded the answers on 
established answers 


the AWS, 
WeLD 


irom 


previously removed 
Hanprook and TH? 
ING JOURNAI 

Members of the eastern team were 
S. W. MeDonald—Captain; K. FE 
Showalter; R. B. Leiter; D. D 
Smith: D. F. Eppley 

Members of the 
W. R. Edwards 
sates 
Phillians 

Members of the western team were 
G. H. Howell-—Captain; F. Dona 
than R \ Tarlton: J. D. Henne 


R. Kruger 


central team were 
Captain H ] 
Smith, J: 


With ARONSON you get this 
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Return Current 
SURE Conduction. 
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event were: J 


Corrigan; 
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ond place. 


WELDING METALLURGY 


Erie, Pa.— Dr. G. E 
of the Metals 
Air Products Co 


the 


dl peaker at 
the 
Section 


the 


feature 
January 24 neeting ofl 

slern Penn 
meeting wa held im 
Hotel (lau 
lent talk 


jivantia 


on basic tacts of 


metallurgy 


velding 


@ Not a gadget 
extra attachment. 


® Nothing to wear out. 
Nothing to service. 


if your welds are erratic, chances 
are your ground circuit is at fault. 


ARONSON has over 200 STAND- 
ARD Models in TEN different types 
of Welding Positioners to choose 
from. You can be sure ARONSON 
POSITIONING supplies what you 
need to make the best welds at 
the lowest cost. 


Niagara Falls, N. 


E. 
N, 


Ellison, See- 


Claussen WS, 
Linde 


the 
Vorth- 

The 
Kenyon 
en gave an excel- 
the 
it applies to 


Be wre to see the Aronson exhibit at the National Welding Show in Bu Talo, N.Y.—May 9-10-11 
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bevel culs 
edge of cylir.drical 
shopes. 


Visit our booth 91 
Buffalo AWS Show 
May 9-10-11 


seamers 


turning rolls 


WRITE FOR PANDJIRIS CATALOG 8155 TODAY 


Section News and Events 


PLANT TOUR 


Peoria, Ill.—-A tour of the Engine 
Factory at Caterpillar Tractor Co., 
was the setting for the February 15 
meeting of the Peoria Section 

There were 39 members and guests 
present for this tour, before which 
they were guests of Caterpillar Trac- 
tor Co., for dinner. 

All present found the plant trip 
very interesting and worthwhile 


WELDED STRUCTURES 
Philadelphia, Pa.—The 


monthly dinner meeting of the Phila- 
delphia Section was held on Monday 
evening, February 20, at the Engi- 
neers Club. 


regular 


The speaker_of the evening was 
Van Rensselaer Saxe WS 
ing engineer of Baltimore, Md. M: 
Saxe has spent many years in the 
design of welded 
and has been a strong advocate of 
welding over riveting for many years 
He guve a very interesting discussion 
design, simplicity and 
economy of welded structures. M) 
Saxe has had a wide experience with 
riveted and reinforced concrete design 
before he became interested in welded 


consult- 


steel structures 


on general 


structures and was able to draw upon 
this experience in dealing with his sub- 
ject. He illustrated his talk 
many slides which thoroughly covered 
the various connections made with 


with 


welding compared to similar con- 
nections which are required 
riveting. His enabled 
him to answer without hesitation the 
many questions which were asked in 


the ensuing discussion. 


with 
background 


PLANT TOUR 
Richmond, Va.—The 


meeting of the Richmond Section was 
held in the form of a plant tour of the 
Richmond Engineering Co., Ine. 
Forty-one members and 
assembled in the company cafeteria 
for dinner at 7:00 P.M. 
Vaughan EK. Calder, Jr., 
ager, outlined the type of work done 
by his company, explaining the func- 
tions of the various work centers, the 
general lines of material flow through 
the plant, and the various equip- 
ment which is used. 

The group was then divided into 
three equal parties, each under the 


February 


guests 


after which 
plant man 


guidance of a member who is 
employed by the Richmond Engi- 
neering Co. The parties entered the 
plant at five-minute intervals, and 
were guided through with brief stops 
for briefing in the various work cen- 
ters. 

Each party was in the plant for 
approximately forty-five minutes dur- 


THe WeLDING JouRNAL 


welding head manipulators 

{ 

ad 

4 f 

; 

‘ 
Se 
4 
i. 
| 


QUENCHED AND TEMPERED STEELS DISCUSSED BEFORE 


SHREVEPORT SECTION 


The January 19 meeting of the Shreveport Section was devoted to a discussion 
of the suitability of quenched and tempered steels for pressure vessel construction. 


(Top) Picture of large crowd assembled for dinner. 


(Bottom) Speaker's table, with 


guest speaker Leon C. Bibber (wearing glasses and bow tie) shown seated at center 


ing which time they witnessed the 
various stages of fabrication of the 
ferrous and tunks and 
pressure vessels which form the bulk 


nonferrous 
of the company’s production 


DINNER-DANCE 
Saginaw, Mich.—The 


Valentine dinner-dance of the Sagi- 
naw Valley Section was held at the 
Rolling Green Country Club in Sagi- 
naw on February The party 
was attended by 165 couples. The 


annual 


ladies were furnished Valentine cor- 
Many of the couples present 


won door prizes of fine merchandise 


sages. 


This party was a complete sellout and 


nu great success 


ALLOY STEELS 
St. Louis, Mo.—Th« 


ner meeting of the St. Louis Section 
was held on February 10 at the Unique 
Restaurant 

The principal speaker was N. C 
Jessen OWS, assistant superintendent 
Boiler division, Babcock and Wilcox 
Co Mr. Jessen’s talk covered the 


procedures and technigq jen Of we lding 


February din- 


alloy steel and high-pressure forgings 


Aprit 1956 


The talk was well illustrated by 


movies and slides 


WELDING OF PLASTICS 


St. Louis, Mo. 
the St. Louis Section with the Engi 
neers Club of St 
National As 


engineers was 


A joint meeting ol 


Louis and the 
ocmtion of Corrosion 
held on January 19 at 


the kngineers Club 


Send for 
FREE CATALOG 


@ product of 


TWECO PRODUCTS CO 


The principal speaker was Walter 
B. Meyer @§, president of St. Louis 
Metallizing Co 

Mr. Meyer's talk dealt with the 
physical and chemical properties of 
the various types of rigid plastic 
onstruction, as well as 


materials of 

their fabrication and applications. 
Immediately following the talk, 

men be of NACE task force 


oup acted as a panel in the question 


an el ‘ 


NI Meyer then pre sented an actual 
demoustration of the welding of 
plast plate and pipe, afte which the 
formal meeting is adjourned for 
refreshment ind weneral discussion, 


ROCKETRY MATERIALS 


San Jose, Calif..-The Santa Clara 
Valley Section met at Wahl’s Club 
January 24, with 120 members in 


on 


ittendanes 


Phe guest peaker of the evening 
wi Frances Il. Stevenson pro- 
duction engineet welding, Aerojet- 
(reneral Corp Mr. Stevenson's talk, 
extremely vell-presented and re- 
ceived, covered the types of materials 
most commonly used in rocketry and 
the welding processes used to join 
thes material Also there was 


shown a short motion pieture entitled, 
The Sky Is No Limit,’ 

Che first Santa Clara Valley weld- 
ing show and clinie will be held on 
April 27 and 28. Additional details 
will be found in the Society News 


section of this issue 


QUENCHED & TEMPERED 
STEELS 


Shreveport, La.Leon C. Bibber 
wd, of the United States Steel Corp., 
Applied Resear 
it the January 19 meet- 
veport Section held at 
Beaird Co. cafeteria Mr. 


h Laboratory was the 
guest spenake! 
ing of the SAre 


thre J B 


*TWECO-LITE 


*TWECO-LITE, the new flexible ALUMINUM welding cable 
that weighs half as much, costs less and lasts longer. 


Wichite 1, Kenses 


Visit TWECO Booth No. 54 ot AWS Welding Show 
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DEPENDABILITY 
IN THIS 
“HEAT WARNER” 


This simple safety device is used on railroad 
bearing boxes and all kinds of machines and equipment to 
give warning when temperature rises to a danger point. It 
comes filled with an odorous gas or with smoke, under 
pressure, held in by an alloy plug that has a fusing tem- 
perature to fit the application. 


It's made of a drawn brass shell and a brass screw machine 
made cap, brazed with EASY-FLO 45. This low-tempera- 
ture silver brazing alloy is used because — it naturally and 
consistently makes gas-tight joints that have the properties 
to stay gas-tight permanently—namely—high strength with 
resistance to pressure, vibration, shocks, heat changes 
and corrosion equal to the metals joined, In addition, 
EASY-FLO 45 makes brazing an extremely simple, eco- 
nomical operation, 


HOW’S THIS FOR FAST, EASY METAL JOINING 


Above are the parts with ring of 
EASY-FLO 45 wire in place. At left 
—Operator applies HANDY FLUX*, 
puts shells over alloy ring and cap, 
sets assemblies, cap down, on 
geared spindles. Below—2 assem- 
blies are brazed at a time on the 
slowly revolving spindles with 

double-tip torch — heating time, 12 
seconds. 

*Working at 1100°F, HANDY FLUX 
is a ‘must’ to get full benefit of 
EASY-FLO 45's low flow point of 
1145°F. Besides, it is unsurpassed 
as a dissolver and absorber of 
refractory oxides. 


EASY-FLO 45 
RING 


HEAT WARNERS are products of Humphrey- 
Witkinson, inc. Chemical Manufacturers of 
North Haven, Conn. Equipment by Specialty 
Brazing Laboratory, Riverside, Conn, 


READ ALL ABOUT 
EASY-FLO BRAZING 
IN BULLETIN 20... 
Write for a copy today. 


OFFICES ond PLANTS 


HANDY & HARMAN 


ONO 


General Offices: 62 Fulton Mew York 38, ANGELES 


Canada 


DISTRIBUTORE PRINCIPAL CITIES 


There's no *’...or equal’’ for EASY-FLO and SIL-FOS 
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Bibber used slides to show composi- 
tion, stress-strain curves, transition 
curves of T-1 steel. Also, he discussed 
T-1 steel toughness which he defined 
as ability of a material to resist brittle 
facture. 

Mr. Bibber discussed at length 
transition temperature which is the 
temperature at which a steel changes 
from a ductile to a brittle materia! 
All steels, except austenitic (stainless) 
steel, have a transition temperature 
The transition temperatures of many 
mild steels are within atmospheric 
temperatures; this, aceording to Mr 
Bibber, is the cause of many failures 
where the steel is not stressed to above 
safe working range. Charpy keyhole 
notch tests of T-1 steel shows a 
transition temperature of —212° F 

Welding is a heating and quenching 
operation with resulting hardness in 
the heat-affected zone of hardenable 
steels, but causes no brittleness in 
T-1 steel. 

If a material is tough and able to 
withstand small plastic deformation, 
then residual stresses and hardness 
are not detrimental to the materia! 

A. U. 3S. Steel movie, entitled 
“Operation T-1’’ was shown; it told 
the story of T-1 steel tanks that were 
built and tested to destruction under 
very low temperatures. 


|IRON-POWDER 
ELECTRODES 


Miami, Fla.—The guest speaker 
at the February 15 meeting of the 
South Florida Section was Harry F 
Reid WS, metallurgical engineer of the 
Technical Service Division, MeKay 
Co., York, Pa. Mr. Reid gave a very 
interesting talk on iron-powder elec- 
trodes, outlining the history of the rod 
with a group of slides. A discussion 
on problems, advantages and dis 
advantages of this type electrode 
followed. 


WELDING GLASS-LINED 
TANKS 


Syracuse, N. Y.—The February 
dinner and technical meeting of the 
Syracuse Section was held on Febru- 
ary S in the Hiawatha Room of the 
Hotel Onondaga. 

The coffee speaker, Frank Kelley, 
executive secretary of the Council of 
Social Agencies of Syracuse and 
Onondaga County, gave an interest- 
ing and informative discourse on the 
operation and fund-raising problems 
of the United Social Agencies 

Mr. Kelley noted that there are at 
present S3 participating agencies in 
the Council and the financing of the 
operations is accomplished by using 
a deficit basis where in the budget 
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MUREX.SPEEDEX HTS 


For all-position welding, of hard-to-weld steels 


Low hydrogen-iron powder electrodes for ¢ SPEEDEX HTS deposits are easily con- 
low alloy, high tensile steels, MUREX trolled . . . slag is light and friable. 
SPEEDEX HTS electrodes deposit more 


SPEEDEX HTS produces porosity-free 
pounds of weld metal per hour than conven- 


' welds that will readily pass radiographi 
tional electrodes. They are preferred for a yt ——- 
variety of hard-to-weld metals, where welding inspection. 

speed and strength are important and under- For further information on this or the complete 


bead cracking must be minimized or eliminated. line of Murex elec trodes mac hines and acces- 


¢ SPEEDEX HTS gives a quiet, steady arc sories, write or phone—there’s an office near you. 


with good penetration. See us of Booth 74 Buffalo, N.Y., Moy 9-11 ING 


WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 


METAL & THERMIT 


CERAMIC MATERIALS 
Tin CHEMICALS CORPORATION 


son 100 EAST 42nd STREET NEW YORK 17, WW. Y. 
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each year is actually the exact amount 
needed to pay for the previous year’s 
activities 

Mr. J.D. Williams, chief production 
engineer of the Rheem Manufacturing 
Co., Sparrows Point plant in Mary- 
land, whose subject, “Welding of 
Gilass-Lined Water Tanks,” gave a 
most informative and detailed explan- 
ation of the fabrication of the glass- 
lined tanks 

Mr. Williams traced the history of 
the water tank from the riveted 
range boiler in 1890 to the beginning 
of the all-welded hot water heater as 
we know it today. The hot water 
heater acceptance, after about 1938 
by the plumbing industry, was 
brought about by an improvement in 
the are-welding processes which pro- 
duced a cheaper and stronger tank 

The present-day glass-lined tank 
which Rheem Manufacturing Co. mar- 
kets is the result of five years of 
research and development. 

Mr. Williams traced the production 
of the glass-lined tanks with a series 
of slides which graphically showed the 
manufacturing process from forming 
of the ateel shells to the final assembly 
and erating of the tanks for shipment. 
A question and answer period fol- 
lowed 


AUTOMATION 
Springfield, Mass. ‘The second and 


final meeting on Automation for the 
Western Massachusetts Section was 
held on February 14 at Blake's 
Restaurant. The first meeting was 
held on January 10 

There was a panel consisting of 
Sidney Low (moderator) of the Chap- 
man Valve Manufacturing Co.; John 
Mortimer of the Whitlock Manufae- 
turing Co.; and Frank Wallace of the 
Pratt and Whitney Aireraft 

The panel presented many points 
of interest for both sides of this timely 
subject; ineluding how one goes about 
applying automation; what equip- 
ment is usually required; what type 
of equipment best lends itself to 
automation; how important are fix- 
ture design, inspection, maintenance 
of automatic equipment automa- 
tion 

The General Electric Co. supplied a 
colored movie on automation in 
various methods and forms. The 
entire meeting was very interesting 


and edueational, 


CARBON DIOXIDE 
WELDING 


Grand Rapids, Mich.-The Jan- 
uary meeting of the Western Michigan 
Section was held on Monday evening, 
January 23, at the Varsity Grille. 
Fifty-five were present for the usual 


well-prepared dinner and were joined 
by 6 more for the coffee talk and tech- 
nical session. 

The coffee talk was given by Paul 
Goebel, former mayor of Grand 
Rapids, who, up to two years ago, was 
a “Big Ten’’ referee. He related 
many of his experiences as a referee 
which were very interesting 

The technical talk was given by 
Robert Hill @8, of the Westinghouse 
Corp., Detroit office. His talk on 
CO, welding was very interesting as 
evidenced by the many questions 
asked and the interest shown by many 
who stayed after the lecture to inquire 
further into the relatively new process 
of welding with COs, 


QUIZ NITE 
Grand Rapids, Mich.--The Weat- 


ern Michigan Section held its Annual 
Quiz Nite program on Monday even- 
ing, February 27, at the Varsity 
Grille in Grand Rapids. There were 
55 present for the dinner and were 
joined by four more for the Quiz 
program. 

Stuart Spice WS, the planned 
moderator for the evening was taken 
ill and Fred Williams, also of the 
Buick Co., very ably replaced him. 
The panel was composed of Dudley 


Layman of Layman Welding Supply 
Co., in Grand Rapids; Wm. Qualls of 
the Goodrich Welding Equipment Co., 
in Hudsonville; Clarence Lankenau 
of the National Cylinder Gas Co., in 
Grand Rapids; Bob Kemp of the 
American Seating Co.; and Paul 
Thorne of the National Electric 
Welding Machine Co., in Bay City, 
Michigan. 

Moderator Williams handled the 
questions very well, giving each man 
a chance to answer or to add to each 
question. Several suggestions were 
also brought forth from the audience. 
The panel did an excellent job in 
answering the questions. 

After the meeting, each pane! mem- 
ber and the moderator were presented 
with a ceramic ash try, with the com- 
pliments of the Section. 


CONSTANT VOLTAGE 
WELDING 


Worcester, Mass.—One of the 
best meetings of the season was held 
on February 6 by the Worcester Sec- 
tion, with an attendance of 97 at the 
Hickory House. 

Technical speaker wae John H. 
Headapoh! 8, automatic welding 
specialist for the Hobart Brothers Co., 
Troy, Ohio. His topie was ‘“Con- 
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Where floor space is a problem — or where stacking and paralleling is indicated — the new Miller 
SRH LOWBOY is the engineered-to-your-needs answer! This de rectifier type welder is available in 
three models with 60% duty ratings of 200, 300 and 400 amperes. Combining compactness with 
quiet operation, minimum arc blow, top electrical efficiency ond waterproof construction, the LOW- 
BOY is another Miller first that “figures.” 

Upright SR models to 600 amperes at 40 volts with 750 amperes maximum output; Duplex units 
up to 1200 amperes, 40 volts, 1500 amperes maximum. 


"... if it’s MILLER you know it’s the finest...” 


miller 


ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 


4A4 


*“™ 

MILLER ARCWELD welding electrodes are worthy 
of the MILLER name ond reputotion. Ask your 


distributor for some you'll like the job they do 


BE SURE TO LOOK US UP 
AT THE SHOW IN BUFFALO 
BOOTH 766 


Distributed in Canada by 


Canadian Liquid Air Co., Ltd., 
Montreal, P.Q. 
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stant a Simplified Welding 
Tool 
Mr. Headapohl gave a very fine dis- 


accomplished 


Voltage, 


course on what can be 
hy the use of constant voltage. The 
characteristics and simplicity of its 
described in full and were 
well illustrated 


ine were 


EMPL MENT 


Positions Vacant 


There is an urgent need for chemists 


mathematicians, metallurgists, pliysicists, 
ind electronic scientists in the Washing 
ton, DD. C., area, the United States Civil 
Service announced 
Vacancies are in various Federal agencies 
and pay salaries ranging from 844345 to 
year 

Further information and 
forme may be obtained at 
throughout the country, or by 
writing to the U. 8. Civil Service Com 
mission, Washington 25, D.C. Applicants 
should ask for Announcement No. 46(B) 
Applications will be accepted by the 
Hoard of U. 8. Civil Bervice Examiners, 
National Bureau of Standards, Washing- 
ton 25, D. C., until further notice 


Commission has 


application 
many post 


offices 


Services Available 


A-685. Technical salesman in the 
welding supply and equipment field 
desires position with manufacturing com- 
pany or dealer Three years’ 
experience, technical consultations, trouble 
shooting. Sound technical background of 
ten years in most phases of welding as 
welder and supervisor, Experienced in 


Well-rounded 


males 


repairs of gas equipment 
knowledge of office work. Prefer Greater 
New York and New Jersey area, Detailed 
information on request, 335 years of age, 
married, one child; two years’ college 
education 


Welding Sales Engineer. Age 


EXCEPTIONAL OPPORTUNITIES FOR 


WELDING 
ENGINEERS 


Needed for work in production fabrice 
tion ‘of nuclear power equipment and 
alloy presure vessels of all types in 
metallurgical division of prominent manvu- 
facturer of heavy power plant equipment 
having facilities for fabrication and test 
ing second to none in the fleld, work 
involves development of new processes 
ond procedures involving all types and 
thicknesses of metal. Opportunities for 
advancement both in laboratory and in 
production departments of expanding 
company for recent graductes and men 
with experience. 


LIBERAL EMPLOYEE BENEFITS 
Must be U. 5. Citizen 


Replies will be treated confidentially 


Write or telephone collect tor” appoint- 
ment Personnel Department 


Phone: 7-435! 


N 


911 W. Main St. Chattanooga, Tenn. 


32; married; veteran. Fourteen years’ 
welding and sales experience. Arc, gas, 
inert gas, submerged arc, domestic and 


export sales Presently sales repre- 
sentative top Tastern Distributor, 
Trouble shooting; technical customer 


relations at top level. Will relocate or 
travel 

A-G87. Graduate Engineer with 
15 years’ experience in all types of metals 
joining processes and equipment in a 
development and an administrative capac- 
ity. Possesses broad experience in (1) 
administrative ability, (2) budget and 
planning, (3) engineering and manufactur- 
ing background and practices, (4) national 
committee activities, (5) welding metal- 


COME 10 BUFFALO! 


Bring a group from your 
plant; your up-and-coming 
young men whom you want 
to train for important posts; 
your top production men, 
too. Everyone will benefit 
through learning more 
about welding and its in- 
fluence on metals engineer- 


AWS 37th ANNUAL and 
NATIONAL SPRING TECHNI- 
CAL MEETING 


May 7-11, 1956 Hotel Statler 


ASME METALS ENGINEERING 
DIVISION CONFERENCE 


May 8-10, 1956 Hote! Statler 


AWS WELDING and ALLIED 
INDUSTRY 4th EXPOSITION 
May 9-11, 1956 
Memorial Auditorium 


BUFFALO, N. Y. 


lurgy, (6) technical papers and reports 
(7) recruiting and assignment of personne! 
Interested in administrative position in an 
engineering or manufacturing 
activity. Indicate salary and location 


research 


A-688. Chief Welding Engineer 
Graduate engineer. Age 35, married 
children. 15 years welding, welding 


supervisory, engineering, and engineering 
supervisory experience. Code work all 
materials and processes. West 
only, $10,000 minimum 


( ‘oust 


WELDING 


vestigate shop problems resu 
cedures and to prepare research reports, 


One of more 
desirable, 
Kngineering degree 


years experience 


Excellent employee benefits. 


All replies kept confidential, 


DEVELOPMENT ENGINEERS 


To supervise welding research projects, in- 
ting from new welding pro- 


in welding development 
Metallurgical Engineering degree or Mechanical 
with welding major or equivalent. 


Openings at Dunkirk and Schenectady, New York. 


WELDING 
SALES ENGINEERS 


Box Number V-333 
with diversified interests in the welding, metals, chemi- 
eals and ceramics industries is expanding its nation- 
wide welding sales division. 
with college education or equivalent are required for 
the sale of a complete line of welding products. 
| experience in welding, fabrication or construction fields 


Established, progressive company 


Welding sales engineers 


Sales 


desired. Age 26 years minimum. Excellent oppor- 


Please send detailed resume and salary requirements to: tunity for advancement. Replies held in strict con- 
G. Y. Taylor, Manager fidence. 
Employee Services Department Send résumé of education, experience and salary 


ALCO PRODUCTS, INC, 
Schenectady, New York 


desired. 
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Hammer Life Increased Four Times 


HARD-FACING 


of tough steel. The tungsten 


Hard-facing with Haysrecure tube rod has increased 
the life of hammers used in a heavy duty grinder by four 
times. The hammers rotate at from 3000 to 3600 revolu 
tions per minute while pulverizing metal turnings. lime 
stone, glass, mica, and other severe abrasives. They ar 
hard-faced mechanically on a model 800) straight-line 
machine. 70 hammers are processed at a time, and L000 
hammers are hard-faced in a normal working day. 

Haysrecure rod, the hard-facing material used on the 
hammers, forms an extremely hard surface that has good 
resistance to impact. It produces a deposit consisting of 


sharp, irregularly shaped particles of cast tungsten carbide 


TRADE 


S&S 


eee eee 


Chicag 


evenly distributed in a matriy 
carbide particles resist abrasion, and the steel matrix 
cushions the effects of sudden shock 
There are 15 Haynes 


selection that guarantees you the 


hard-facing alloy ., a wide 
right rod at the right 
price for every wear problem, The Haynes Hard-Facing 
Manual describes these alloys in detail, and outlines 
recommended procedures for applying them. We shall be 
happs to send you a copy upon request 

We also design and produce mechanized hard-facing 
equipment, For a deseription of the process and available 


equipment ask for “Mechanized Hard-Facing Form 8564, 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 


ales Office 


Cleveland - Detroit - Houston « | Angeles « New York 7) 


“Haynes” ond “Haystellite” are registered trade-marks of Union Carbide ond Carbon Corporation: 
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Total National Membership February 1, 1956 


Effective February 1, 1956 
MEMBERSHIP CLASSIFICATION 
B—Member 


Associate Members. . 
Student Members 
Honorary Members. . 
Life Members 


A—Sustaining Member C—Associate Member 


D—Student E—Honorary Member F—Life Member 


Support Your Society—Be Active! 


ALBUQUERQUE 
Bailey, Arthur P. (C) 


BOSTON 

Brandrup, Kip 
MacGregor, John W. (1) 
Sylvester, Robert (C) 


BRIDGEPORT 


Nevins, William (1) 
Turk, Martin (1) 


CHATTANOOGA 
Temple, John (B) 


CHICAGO 


Bergo, Michael A. (B 
Drom, Wayne D. (C) 
Dunn, Samuel 8. (1B) 
Ciolzeris, Leo A, (C) 
Lehrer, William M,. (C) 
Maybaum, John W. (C) 
Peter, Fred H, (C) 
Reid, Clarence W (B 
Sheets, harle (1) 
Sheets, Jack D. (1B) 
Thompson, Marl (1B) 
Vogel, bdward J. (1) 


CLEVELAND 
French, Joel (1) 
Hannah, James (C 
Haugh, 8. (C) 
Jarma, Jack J. (B) 
Mortrud, A. T. (C) 
Pytel, Gabriel P. (C) 
Vukelich, Peter (C) 
White, hugene D. 
Zvanut, Albert J. (C 


COLORADO 
Rosenbach, Joseph (C) 


COLUMBUS 


Cochran, Eugene K. (B) 
Johnaton, Allen ©. (C) 
Pinyerd, Kenneth (C) 


DALLAS 
Lavoorn, John D. (1B) 
Wells, William ©. (B) 


DAYTON 
Brown, Raymond W. (1B) 
Makley, William A. (B) 


DETROIT 
Baumgartner, John H. (B) 


400 


Blevins, Jack H. (B) 
Blevins, James L. (B) 
Corin, Thomas (C) 
Hartigan, Thomas M. (B) 
Heater, Joe F. (B) 
Hilpert, Edgar L. (1) 
Mehal, Joseph F., Jr. (B) 
Simmons, Walter P. (1) 
Vike, Elroy (1) 

Welford, Albert ©. (C) 
White, Lauren C. (B) 


FOX VALLEY 


Kemm, H. (B) 
Lechler, Helmuth C. (1) 


Rasmussen, Gerard W. (13) 


Shikowski, Alois W. (B) 
Siebers, Emmett A. (1) 
Stoebers, Lloyd J. (C) 
Ulrey, Bernard (C) 
Voelker, David N. (B) 
Waldron, J. G. (C) 


HARTFORD 


Chapman, Howard bk. (B) 
Gebalski, D. (B) 

Lowell, Fred, Jr. (B) 
Kendzia, J. (B) 
Schneider, Robert W. (C) 


HOUSTON 


Bowman, J. (B) 
Cowen, Henry H. (D) 
Deavers, Troy H. (B) 
Fritz, G. (B) 

Hahn, Glen W. (D) 
Jordan, R, F. (B) 
Lanehart, William bk. (C) 
Monroe, Robert C. (D) 
Oleott, Thomas M. (D) 
Richards, B. A. (D) 
Schrank, Elgin (B) 
Scroggins, F. D. 
Stilley, F D.(C) 
Trevino, Rudy (B) 
Wilson, Richard ©. (D) 


INDIANA 
Ritzman, L. (B) 


1OWA-ILLINOIS 
Nelson, Harry C. (C) 


KANSAS CITY 


MeMullen, Herbert 8. (B) 
Stucky, V. E. (B) 


LEHIGH VALLEY 


Hartman, George W. (C) 
Villard, William T. (B) 


LONG BEACH 
Hedges-Blake, John 


LOS ANGELES 


Christensen, Michell (1B) 
Ennis, Frank W. (B) 
Lester, Robert W. (C) 
Pomeroy, Rodney (B) 
Porearo, Frank J. (C) 
Redman, Francis (C) 
Rejo, John (C 

Tade, Paul kK. (B) 
Thayer, Ralph 
Tomich, Donald G. (B) 
Trutta, Thomas P. (B) 
Underwood, James F. (B) 


MADISON 

Powers, Joseph (B) 
Rosencrance, Jack (B) 
Shelton, J. F. (D) 
Simpson, Loren J. (B) 
Zick, Warren W. (B) 


MAHONING VALLEY 
Zarick, John (C) 


MILWAUKEE 

Kohn, Clayton (B) 
Seaman, Frederick G. (C 
Soref, Edward 


NEBRASKA 


Bryant, J. B. (C) 
Khernberger, John bk. (B) 
Haile, J. C. (C) 

Moller, Clifford (C) 


NEW JERSEY 


Fostini, Raymond V. (C) 
Keep Henry, Jr. (C) 
Kunz, Harry R., Jr. (B) 
Maren, Leo (B) 
Mondelli, Charles 8. (C) 
Steel Creorge ( B) 

Walsh, John P. (B) 


NEW ORLEANS 
Luft, Edward F. (B) 


NEW YORK 
Ashfield, Walter (B) 


New Members 


Cantline, Peter, Jr. 
Chaft, Mare bk. (B 
Garby, Charles (B) 
Lewis, William R. (C 
Roberts, Howard A. (C 


NIAGARA FRONTIER 


Anderson, Wallace J. (B 
Haves, Matthew N. (B 
Kranz, Bernard (B) 


NORTH CENTRAL OHIO 


Guillerey, Wayne (B) 
Tuttle, Robert D. (C 


NORTHEAST TENNESSEE 


Dickison, Raymond R. (8 
Rowan, Roseoe C., Jr. (C 


NORTHWEST 
MeCann, Robert J. (C 


NORTHWESTERN 
PENNSYLVANIA 


Donatueci, John (C) 


PEORIA 


Burdick, Robert G. (B 
Cheneler, Roeco 

Flynn, Thomas R. (B) 
Gauch, Donald (C) 
Thompson, Kenneth L. (C) 


PHILADELPHIA 


MeLaughlin, Albert R. (B) 
Sima, J. J. (C) 


PITTSBURGH 


Blackburn, G. H. (C) 
Ferree, J. A. (C) 

Graf, William R. (B) 
Unger, Robert W. (B) 


PORTLAND 


Coleman, Fred K. (B) 
Franklin, Reno (B) 

Hill, Jack E. (B) 

Pfeifer, W. J. (B) 

Scholz, Verne O. (B) 
Svendsen, A. W. (B 
Volkenand, Robert L. (B) 


PUGET SOUND 


Hollingshead, Cecil 1. (C 
Soldano, Nicholas J. (C 
Tellefsen, Olaf (1B) 
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fi 0 3 High up in the steelwork where it's 
windy and exposed, welding can be a 


problem. But weldors are enthusiastic 

about Atom + Arc, not only for its speed 

— but for its ease of operation in all posi- 

Dominion Bridge Company of Canada is using Atom ¢ Arc tions and its materially reduced spotter. 
7016 iron powder, low hydrogen electrodes* in welding 


the steelwork for this 21-story hotel. It’s Canadian VISIT OUR BOOTH #79 


National Railway's new 20-million dollar Queen Elizabeth 
Hotel in Montreal at WELDING SHOW 

Joining the lighter beams to the heavy columns without MEMORIAL AUDITORIUM 
preheating called for low hydrogen electrodes. Atom ¢ Arc 
7016 electrodes in ‘’’ diameters were adopted with the Buffalo, N.Y., 
approval of both the weldors and Canadian National's May 9-12, "56 
inspectors. Along with the essential advantages of highest , 
physical properties, x-ray quality weld metal and freedom 
from underbead cracking, Atom « Arc electrodes have a General Offices and Pient 
deposition rate much greater than standard 6010 elec- Mignwey 
trodes. Starting porosity is eliminated and moisture VOSS 6, CORNETETERED 
pick-up is reduced. 

Atom ¢ Arc iron powder, low hydrogen electrodes have | 750 Leirport Street 
become standard on many structural and fabricated equip Gt SEGUNDO, CALIF, 
ment welding operations. Find out why Atom ¢ Arc is the 
first choice of users — write today for complete information. no finer electrodes made. ..anywhere 


Alloy Rods Company, York 3, Pennsylvania 


* ATOM « ARC is sold in Canada by Canadian LIQUID AIR Company, Ltd. 
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RICHMOND 


Branch, G. H. (8 
Simeon, Joe (B 


ROCHESTER 

Dwyer, Kdward (C 
Jacobs, Robert M.(C 
Johnson, Leslie 
Milak, Adam (¢ 
Stanley, Kenneth M. (4 


SAGINAW VALLEY 


Banck, Mark G. (B 
Johns, Robert, Jr. (D) 
Le Blac, J. V. 
Rimkus, Donald M.(D 


ST. LOUIS 


Beste, William (B 
Courtois, Norvell (C 
Foster, F. K. 
Hasenritter, Delmar (1 
Smith, Barnett (B) 


SALT LAKE CITY 


Frear, Lawrence (1) 


Van Derhoff, W. D. (C 


SAN FRANCISCO 


Gilbert, Richard F., Sr. (B) 
Lucas, Frank M. (C) 
Toler, Millard (B) 


SANGAMON VALLEY 
Barlow, James B. 
SANTA CLARA VALLEY 
Fylling, Donald R. (C) 
SHREVEPORT 

Sovony, F. J. (C) 

SOUTH FLORIDA 

Britt, Dunean E. (B) 
Doppelheuer, J. D. (B) 
Secruby, George (C) 
SUSQUEHANNA VALLEY 
Kaer, Harold B. (C) 
TOLEDO 

Barker, James L, (B) 


Braithwaite, Fred T. (B) 
Dieball, Dean C. (B) 
Morrison, KE. J. (B) 
Schuller, Edward M., Jr. (B) 
Stundon, George W. (B) 
Tucker, Clarence E. (B) 
TULSA 
Lowery, Ervin W., Jr. (C) 
Mach, Joe A. (B) 
WESTERN 
MASSACHUSETTS 
Perry, Robert 8. (C) 
WORCESTER 
Anderson, Carl A. (C) 
Cederholm, Frank H. (B) 
Luoma, Thomas E. (B) 
YORK-CENTRAL PA. 
Steffen, John M. (C) 


NOT IN SECTIONS 
Anik, Salahaddin (B) 


Arze, klias (B) 
Hopkins, Ronald W. (B 
Mattson, Jan C.(C 
Palmieri, M. (C) 
Robb, James L. (B) 
Roch, John F. (B) 
Saunders, Harold L. (B 
Wagener, Noel T. (B) 


Members Reclassified 
During the month of February 


DETROIT 


Broniak, Leonard (C to B 


MADISON 
Sell, George RK. (D to C) 


LOS ANGELES 


Graux, Jack L. (C to B) 
Liea, T. (C to B 


Come to Buffalo! 
Bring a group from your plant; your up-and-coming young men whom you want to train for important 
posts; your top production men, too. Everyone will benefit through learning more about welding and its 


influence on metals engineering. May 7-11, 1956. 


| produces fough, duct 
J MANGANESE-NICKEL STEEL WELD DEPOSI 
foster and easier... 
WiTHOUf 
PEENING, WEAVING 


JOIN AWS! 


Through membership _ in 
AWS you keep abreast of 
the latest developments in 
welding, welding engineer- 
ing, welding metallurgy and 
procedures, by the contacts 
you make and through its 
local and national meetings 
and publications.  Invest- 
ment in AWS membership 
cost less than your daily 
newspaper, but brings you 
tremendous and perpetual 
dividends, and information 
on how to produce im- 
proved products, increase 
productivity, and lower pro- 
duction costs through mod- 
ern welding procedures. 
Send for descriptive bro- 
chure to AMERICAN WELD- 
ING SOCIETY, 33 West 
39th Street, New York 18, 
New York. 


11%-132% MANGANESE-NICKEL STEEL 
AC-DC WELDING ELECTRODES 
‘Write for complete details 


5 NEAREST DISTRIBUTOR 


N. J, RAILROAD AVE. NEWARK, N. J. 


New Members THe WELDING JOURNAL 


“a 
q 
13 
: 
1 ty 
‘ 
| 
Trade Mark Reg. U. S. Pat. OF. 
| 
| 
402 


How Tractor Operators Save 50% on Parts Replacement Costs 


Build-up and hardfacing with Amsco 
Automatic Welding saves money, 
doubles service life 


The operator shown here is de- 
positing Amsco AW-79... to 
build up cash savings for tractor 
operators. 

By rebuilding and hardfacing 
with Amsco Automatic Welding, 
he is adding double the service life 
of the original part... at about 
half the cost of a replacement part. 


The Amsco “550” Automatic 
Welder is specially designed for 
this heavy-duty service. And 
Amsco AW-79 Alloy Steel Elec- 
trodes provide high impact and 
abrasion resistance. 

Both large contractors and re- 
pair shops can make the Amsco 
“550” pay for itself in short order. 
Ask your Amsco Distributor for 
full details on the “550” Automatic 
Welder and the full line of Amsco 
Hardfacing Electrodes. 


Amsco Welding Products distributed in Canada by Canadien Liquid Au Co., Lid 


ARAS CO 


Chicago Meights, tt. 


AMERICAN 


American Manganese Stee! Division 


OTHER PLANTS iN DENVER 


Apri. 1956 


OS ANGELES. NEW CASTLE. DELAWARE OAKLAND. GT 


Lov 


JOLICTTE, QUEBEC 
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American Bureau of Shipping 
Re-elects Green 


The 94th annual meeting of the 
board of managers and the members of 
the American Bureau of Shipping was 
held on January 31, 1956, in the 
Bureau's board room, 45 Broad St., 
New York City 

Walter L. Green 
and expressed to more than 70 managers 
and members his appreciation of their 


president, presided 


attendance. 
Mr. Green was re-elected president 
and chairman of the board of managers. 
David P. Brown was re-elected senior 
manager 
Crowley 


vice-president and technical 
of the Bureau. Jerome B. 
was reelected vice-president in charge 
of finance and administration. 

Alfred Blum was re-elected treasurer 
and Daniel L re-elected 
mecretary, 

Mr. Green and Mr. Brown are mem- 
bers of the American Wetpina So- 
CIRTY 


Parry was 


G. E. Distributor Appointed 
Kirk-Wiklund and Co., located in 


Kansas City, Mo. has been appointed 
as a General Electric welding equip- 
ment distributor, according to an an- 
nouncement by C. 1, MacGuffie, market- 
ing manager of the General Electric 
Co.'s Welding Department 

Territory covered by the new distrib- 
utor includes the Kansas City area as 
well as surrounding counties in Kansas 
and Missouri. They will handle the 
complete lipe General Electric weld- 
ing equipment, including all types of 


welders, electrodes, and accessories 


Selistrom Expands 


Sellsatrom 
Palatine, Il 
trial eye and face protection devices 


Manufacturing Co., of 
manufacturers of indus- 


have announced the purchase of the 
Industrial Safety 
of the Pennsylvania Optical Company 
of Reading, Pa All materials, inven- 
molds and equipment will be 


Equipment Division 


tories, 
moved to the new and modern plant, 
which Sellstrom built in Palatine, Ul., 
less than a year ago 


tA) 
gene 
gube 008 
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WELDED SKYSCRAPER 


The 20-story Beck Building, newest 
and tallest office building in Shreve- 
port, La., is the world’s first welded 
skyscraper with a colored aluminum 
exterior curtain wall, It has an alu- 
minum and blue exterior skin" over a 
steel frame of all-welded structural 
joints (courtesy of Lincoln Electric Co.) 


Outlook of Automation in 
Welding Surveyed by ASTE 


The American Society of Tool Engi- 
neers has just completed a broad-scale 
study of “what's ahead in automation,” 
Covering the nation’s major metal- 
working industries—in plants of all 
sizes—in every geographical region of 
the United States—it has come up with 
many findings, including the following 
concerning production welding 

Slightly less than 15°) of production 
welding operations can be automated, 
industry feels—the averages, however, 
ranging from only slightly over 5% for 
the smallest plants to nearly 25% for 
the 1000-5000 plants. The 
largest plants figure a bit over 15° of 
their production welding can be auto- 
mated. The ratio favoring “automat- 
ing by purchase of new equipment” as 
against “automating by modifying 


existing machines” is about 2to1l. The 


worker 
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” of The Industry 


big group of 1000-5000 worker plants 
figures the ratio at close to 3 to | as a 
matter of fact. Highest estimate of 
modifiable equipment is in the 250-1000 
worker group. In these plants it is 
thought that about half of their poten- 
tial of 15% automated welding equip- 
ment can be obtained by automating 
welders already on hand. 

Among a number of items mentioned 
as desirable in connection with automa- 
tion included an automatic seam welder 
that would load and unload itself and 
make a pressure-tight joint for freon gas 
at 96° efficiency. 


Harris Promotes Trout and 
Rasmussen 


C..M. Taylor, president of the Harris 
Calorific Co., of Cleveland, Ohio, has 
announced the appointment of Ralph 
A. Trout as manager of the 
Company, and Roy L. Rasmussen, has 
been appointed assistant to the sales 
manager. 

Mr. Trout has been with Harris since 
1949, and has been engaged in covering 
the Company’s Distributors, handling 
sales training, and doing promotional! 
work. 

Mr. Rasmussen, 35 years with Harris 
was manager of the Cleveland Sales 
Branch Office previous to his promotion 

Both Mr. Trout and Mr. Rasmussen 
are members of the American WeLpING 


SOCIETY. 


COMING 
EVENTS 


sales 


A Calendar of Welding Activity 
AWS National Meetings 

1956 Spring Meeting: 

May 7-11, Statler Hotel, Buffalo, 


N., Y. 

Fourth Annual Welding Show 

May 9-11, Memorial Auditorium, 
Buffalo, N. Y. 

1956 Fall Meeting: 

October 8-12, Cleveland Hotel, Cleve- 
land, Ohio. 
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Here's a sure way to speed production Z 
and CUT YOUR COSTS without * 
complicated and expensive setups 


Savings are being 
made every day for 
those that go to 
Automatic Arc Welding. 
Output is more than 
doubled in many cases. 
Higher quality welds 
become stondard with 
less experienced weldors. 


More and more plants are turning to automatic 
and semi-automatic welding operations to 
lower costs. The big swing to this new and faster 
welding is due to Hobart’s “Simpuiriep” method 
of controls that eliminate elaborate installations 
and complicated, troublesome electronic 

and electrical controls 


Powro-matic 


(Constant Voltage) Simplified Automatic Welding 


The primary function of automatic welding 

is to maintain a faster, steadier output of higher 
quality, lower costs welds. Case histories 

prove this in actual comparison tests, You'll 
be amazed how easy it is to use automatic 
welding (the new way) in your own plant, There 
are many ways it can be adapted to fit right 

in with your present production methods 
without making a lot of major changes, You owe 
it to yourself to investigate the money saving 
advantages of automatic welding. Without 
obligation, why not check the coupon below 
for more information and see what automatic 


welding can do for you 
CONVENTIONAL WELDER 
CONTROL AND SUPPLY HOBART C¥ WELDER 
Foro CONTROL AND SUPPLY 


fee 


| 
= WAY 
ELECTROMIC VOLTAGE CONTROL 
Write today to HOBART BROTHERS CO., 
Box WJ461, Troy, Ohio, or ‘phone 21223 
One of the world orges! buiiders of 
arc welding equipmerit 


To: HOBART BROTHERS COMPANY, BOX TROY, 
Telli me more about Automatic Welding using —(_] “POWROMATIC” 
and “Simplified” Welding Head. How to adapt our present equip- 


Powromatic is a source of wd ment to Automatic | Semi-Automatic submerged arc Semi- 
current supply for automatic and Automatic inert gas 
semi-automatic welding processes Combination + 0.C. Generator Only for Send information on manual type arc welders amp. 
and is of the DC Constant Voltage tor DC Elec DC Engine Dr DC Rectifier () AC Trans, 
Type thot assures best results 
and more ‘Simplified’ operation. Self 


* Carhenair Cutting and Gouging 
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STANDARD 
T-W RESISTANCE WELDERS 


Standard welders (spot, seam, projec 
tion or flash-butt) are versatile. Simple 
tooling changes enable economical pro- 
duction of different jobs. 


SPECIAL 
, T-W RESISTANCE WELDERS 


Welders specially designed for 
mass procluction of specific job—lowest 
total cost per production unit. 


igh’ production with minimum 
handling, clamping 
and unloading. All latest fusigi¥yeieing techniques applied to your 
problems. Above machine @uigmatically handles and hermetically 
seals refrigeration compressor Housings. 
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TAYLOR -WINFIELD 


WARREN, ONTO 
ELECTRIC RESISTANCE AND ARC WELDING MACHINES 


Sales and Service 
CHARLOTTE CHATTANOOGA + CHICAGO + CLEVELAND DALLAS 
DAYTON + DENVER DETROIT LOS ANGELES PHILADELPHIA 
PORTLAND, OREGON + SEATTLE + ST. LOUIS - STAMFORD 
OAKVILLE AND WINOEOR, ONTARIO 
See Us at Booth No. 94 
AWS Welding Show—Buffalo 


News of the Industry 
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Alloy Rods Distributors 
Appointed 


The Alloy Rods Co. of York, Pa., 
have announced the appointment of the 
following distributors to their distribu- 
tor organization: Allied Welding Co 
808 Linden, Shreveport, La.; Wilson 
Welding Supply Co., MeMullen High- 
way—U. 8. Route 220, 
Md.; 
Box 737, 


Cumberland, 
() 


and Edward Fields & Co. 
W. Va 


Morgantown, 


Metal & Thermit Opens 
Seattle Office 


Metal & Thermit Corp., 
lished and warehousing 
facilities for the products of its welding 
division at 2739 First Ave., South, in 
Seattle, Wash. 


has estal- 
a sales office 


Arthur 
for the 
in Los 
Seattle 
facility. 


Yeoman, sales engineer 
company, 
Angeles, has been transferred to 


and will be in charge of the new 


who has been located 


Stulz-Sickles Co. Celebrates 
40th Anniversary 


The Stulz-Sickles Co. is 40 years old 
this year. It was established in 1916 
and since 1928 the Company has been 
directly associated with the welding in- 
dustry, producing an ever-growing line 
of manganese-nickel steel products for 
the reclamation welding of parts worn 
down through impact and abrasion. 

Stulz-Sickles is located at 92 N. J. 
Railroad Ave., Newark 5, N. J. 


Dye Oxygen Expands 


Gil V. Dye, president of Dye Oxygen 
Co., announces the opening of a com- 
pany branch in Flagstaff, Ariz. The 
new warehouse and store is located at 
117 N. Agassiz St. 

Dye Oxygen Co. has other warehouses 


at Tucson, Phoenix, and Yuma, Ariz., 
and plants at Phoenix, Ariz. 
Mr. Dye is a member of the Amer- 


I1CAN WELDING Sociery. 


MAY 9-11 


MEMORIAL 
AUDITORIUM 


BUFFALO, N. Y. 
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For copies of articles, write directly to publication in which they appear 


{IRCRAFT ENGINE MANUFACTURE. Fusion 


Resistance Welding Plant, F. G. C. Sanvirorp Macl 
Market no 2872 Dex 2 1955 pp 23-20 no 287 Dex 
9), pp. 27-29, 32; no. 2874 (Dee. 16), pp. 25-27: see alse 


Chartered Mech Engr... vol. 2, no. 8 (Oct. 1955 pp. 408-410 


{IRCRAFT MANUFACTURE. Welding and Meta 
Fabrication on Handley Page Herald, P. H. 1} 
N. K. Garpner. Welding & Metal Fabrication, vol. 23, no 
1] (Nov 1955) pp 110 116 


SURTON and 


{RC WELDING, Self-Adjusting Welding Ares: Drift in 
Power Source Output and Electrode Feed Rate, J. C. Nes 
HAM. Brit. Welding J., vol. 2, no. 11 (Nov. 1955), pp. 506-513 


ER {ZING TITAN Preliminar he port on Zitiz 
of Titanium to Titanium, and Mild and Stainless Ste« 
W. J. Lewis, P. 8S. and C. P. Sheet 
Metal Industries, vol. 32, no. 343 (Nov. 1955), pp. 833-848 


BRAZING., Silver Braze Unequal! Sections of Staink 
Steel, N.S. Srranpwirz. Industry & Welding, vol. 28, no 
11 (Nov. 1955) pp. 104-106, 109-111 


BRIDGES. Rapid Welding Techniques Speed Girdes 
Fabrication, E. Brocke. tron Age, vol. 176, no. 20 (Nov. 17 
1955) pp. 116 117 


CAST [RON. Flame Hardened Ductile Lrons, 
ERNST R \ ADAIR ud G (Ox itis. & Viethods 
vol. 42, no. 5 (Nov. 1955 pp. 106-109 


CHAINS. This All-Welded Chain Has No Weak | 
Industry & Welding, vol. 28, no. 11 (Nov. 1955), pp. 48-50 


INERT-ARC WELDING. You Can Cut Aluminun 
Plate at Speeds up to 500 Inches per \inute Industry W 
Welding Vol. 28, no. 11 (Nov. 1955 pp 1()-44, 46, S7-SS 

VOLYBDENUM. 
Molybdenum Industry & Welding, vol. 28, no. Il (No 
1955) pp. 54-56, 59, 89 


Techniques for Welding and Brazing 


PENSTOCKS. Welding Stresses Crack Penstocks. Eng 
News-Rec., vol. 155, no. 18 (Nov. 3, 1955), pp. 32-3 


PIPE LINES. Consumable Insert Technique for Pips 
Welding, R. D. Tuomas, Jr. Am. Soc. Mech. Engrs,— Paper 
no. 55—PET-3 (for meeting Sept. 25-28, 1955), 10 pp 


REFRIGERATORS. Modern Refrigerator Production 
at Hendon. Welding & Metal Fabrication, vol. 23. no. 1! 


(Nov. 1955 pp. 430-434 


RESEARCH. fesearch Industy it B.W.R.A 
1954-55. Brit. Welding J., vol. 2, no. 11 (Nov. 1955), pp 
525-529 

SHIP PROPELLERS. Welded Shaft Brackets, & 


AprRIL 1956 


\IAnsicu Int. Shipbldg. Progre vol. 2. no. 15 (1955). pp. 
539-540, folding sheet 


STRESS RELIEI stre Corrosion Cracking of Welded 
Joints, R. N N Brit. We J vol. 2, no. 11 (Nev 
1955) pp 105 


Hidden-Are Welding 
Pool vol 35, 


SUBMERGED ARC WELDING. 
Speeds Production, ¢ N \RONSON 
no. 5 Nov 1955 pp Yo 


TESTING OF WELDS, Double-Fillet Test for Research 
into Hot ¢ racking of Weld Metal hy WINTERTON and 
Kk. G. P. Hinp Brit. Welding J ol. 2, no, 11 (Nov 
1955) pp. 513-525 

TESTING OF WELDS. New Test Specimen for Side 
Fillet Welds, A. M. Macku Brit. Welding J., vol. 2, no. 11 
Nov. 1955), pp. 501-508 


TESTING OF WELDS. lemperature-Indicating 
Material Used for Weld Inspection, D. Licurman. Tron Age, 
vol. 176, no, 23 (Dee. 8, 1055 pp. 146-147 

TESTING OF WELDS. ‘Testing Welded Metal Joints, 
S. W. Ho_tnaum Metal Indust: ol. 87, no. 20 (Nov lI, 
1955), pp. 401-404 0, 21 (Nov. 18), pp. 429-432 


TESTING OF WELDS. Weld lnspector Sees with 
Sound, | J. ADAM steel ol, 137, no. 23 (Dee, 5, 1955), 


pp. 122-123 


TITANIUM SCRAP. Weld Titanium Sheet Leftovers 
into Machinable Billets, C, W. Surpiey lron Age, vol. 176, 
no. 21 (Nov. 24, 1955 pp. 00 4] 


WASHING MACHINES. Production of Domestic 
Washing Machine Mach Lond ol. 87, no. 2241 (Oct 
28, 1955), pp. 996-1006; no, 2244 (Nov. 18), pp. 1168-1178. 


WELDING ELECTRODES, Wieetrode Production Plant. 
Welding & Metal Fabrication f 23, no. Il (Nov. 1955), 
pp. 428-429 


WELDING ELECTRODES. Selecting Vlectrodes and 
Welding Rods, H ry Laci Machine De ign vol 27, no 
Sept 1955 py Is, 104 no. 12 (Der pp 105-199. 


ELDING JIGS. Specin Simplify (iiant 
Welding Job. B. Hurrwan An ol. 99, no. 23 
Nov. 7, 1955 pp. 126-12 


WELDING. Metallurgy of Welding, J. F. Mvencen 
Metal Industry ol. 87, no. 23 (Dee. 2, 1955 pp 471-472. 


X-RAY ANALYSIS. Catmma-Radiographic Control of 
Welded Transmissior Pipelines, ¢ Hari Welding & 
Metal | ibrication 24, no. No 1955 pp 120) 126): 
Des pp. 465-471 
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Beedle Named for Research 
Award 


Lynn Beedle 
structural metals division at 


chairman of the 
Lehigh 
University, has been named the recipi- 
ent of the first Research Award of the 
American Society of Civil Engineers 

The award announced by Enoch R. 
Needles, president of the society, is in 
recognition of “experimental and theo- 
retical investigations into the funda- 
mental nature of residual stress in struc- 
tural steel,” 

Dr. Beedle, a graduate of the Univer- 
holds the rank of 
associate professor in civil engineering 
He joined the Lehigh faculty in 1947 
following research studies at the Nor- 
folk Naval Shipyard, Portamouth, Va, 
and teaching at the Postgraduate School 
of the United States Naval Academy. 

He also is a member of the Welding 
Research Council, Amenican 
Soctery, Column Research Council and 
the Society for 
Analysis 


sity of California 


Experimental Stress 


Kaiser Joins Thomson 


Thomson Electric Welder Co., Lynn, 


Mas*., announces the appointment of 
Walter Kaiser as assistant chief en- 
gineer 


Walter Kaiser 


Formerly with the Chrysler 
with Progressive 


Corp. 
as welding engineer 
Welder Co. as a development engineer 
and with Multi-Hydromatic Welding 
and Manufacturing Co. as chief en- 
gineer, Mr. Kaiser has had wide ex- 
perience in the design and application 
of resistance welding equipment, auto- 
matic feeding and ejection devices and 


automatic eyeling. 


408 


Clauser Appointed Editor by 
Materials & Methods 


Henry R. Clauser has been appointed 
editor of Materials & Methods, effective 
February Ist. He succeeds T. C. 
DuMond, who has resigned to become a 
principal in a public relations firm. 


Henry R. Clauser 


Mr. Clauser, formerly an engineer 
with American Car & Foundry Co., 
joined the Materials & Methods editorial 
staff in 1941 and became managing 
editor in 1950. He served as Lieutenant 
at the Armor Branch, Ordnance Depart- 
ment, Aberdeen Proving Grounds dur- 
ing World War Il. He is chairman of 
the National Publicity Committee of 
the American WetpInG Sociery, a 
member of the Welding Journal Com- 
mittee, and a past chairman of the New 
York Section of the AWS. Also. he is 
active on several committees of the 
American Society for Testing Materials, 
and is the author of the book Practical 
Radiography for Industry 


Sullivan Retires 


Raymond H. Sullivan, senior engi- 
neer of the National Cylinder Gas Co., 
has retired after 23 years’ service. Mr, 
Sullivan, a native of Sioux City, Lowa, 
graduated from the University of 
Michigan and after a short time in 
Montana returned to Chicago in 1918 
where he began his career in the acet- 
ylene business with Oxweld Generator 
Co, and subsequently with Aeme Oxy 
Acetylene Co. He joined National 
Cylinder Gas Co. in 1933. 

He served for many years on commit- 
tees of the Compressed Gas Association 
and the International Acetylene As- 
sociation. 


Personnel 


Felbeck Appointed Executive 
Director 


David K. Felbeck has been appointed 
executive director of the Committees on 
Ship Steel and Ship Structural Design 
of the National Academy of Sciences 
National Research Council, Washington 
. 6. 
advisory guidance for the ‘Materials’ 


These committees provide 
and “Design” research programs of the 
Ship Structure Committee. Dr. Fel- 
heck takes over the post held by the 
late Dr. Finn Jonassen who, for many 
directed this work 
with investigations into causes of ship 


vears, connected 
casualties, 

A graduate in 1948 of the School o! 
Mechanical Engineering, Cornell Uni 
versity, Dr. Felbeck received his Sc.D 
in Mechanical Engineering from Massa 
chusetts Institute of Technology in 
1952. He was U.S. Fulbright Lecture: 
at the Technical University of Delft 
Netherlands, during 1952-53 

Dr. Felbeck is a 
AMERICAN WELDING Society and a 
member of American Society for Metals 
American Society of Mechanical Engi- 
neers, American Society for Testing 
Materials, Society of Naval Architects 
and Marine Engineers, Sigma Xi and 
Tau Beta Pi. 


member of the 


Godfrey Promoted by 
Harnischfeger 


A change in field representation from 
the Los Angeles Office of the Harnisch 
feger Corp., has been announced by B 
Pratte, general manager, Pacific Divi- 


sion. 


William G. Godfrey 
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William G. Godfrey becomes district 
manager, Construction and Mining 
Division with supervision of Welding 
Division Sales. He was formerly with 
the Los Angeles office as a specialist in 
the analysis of customer needs in mining 
and construction, as well as welding 
equipment requirements 

Mr. Godfrey is a member of the 
AMERICAN WELDING SOCIETY 


OBITUARY 


Walter E. Palmer 


Walter FE. Palmer, New York-New 
Jerse) welding engineer for The 
Champion Rivet Co., died in a trafhe 
accident on the Pulasky Skyway Drive 
in Jersey City, N. J. on January 26 
He was 50 vears old 

Mr. Palmer is survived by his widow 
his son and two daughters. He was a 
member of the AmericaAN WELDING 
Socrery for more than 20 vears and was 
ver, wtive in the work of the New 
York Section 

Prior to Mr. Palmer’s connection with 


The Champion Rivet Co he was 
associated with the All State Welding 
Allovs Co. as Sales Manage Before 


this he was associated with the Hollup 
Corp. as Eastern Divisional Manager 


Hugh F. Brown Sr. 


Hugh F. Brown, &r., president of 
Brown trothers Welding Co and 
president of National Welding Equip 
ment Co., both of San Francisco, passed 


away in his 7Ist year on February 3 
1956 


Hugh F. Brown, Sr. 


Mr. Brown attended Yankton College 
South Dakota. He had his first exper 
ence with welding in an experimental 
welding shop at Denver, Colo., in 1910 
A vear later he was one of the organizers 
of Metal Weld Co., having moved at 
that time to San Francisco where he ar 


his early associates built one of the first 
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electrolytic plants. In 1912 his brother East Bay cities with water. In 1925 


Will joined him to form Brown Brothers he contracted to weld the first 30 inch 
Welding Co., one of the largest welding pipe line for the Marin Municipal 
shops on the West Coast at that time Water District from Alpine Lake. He 

Brown Brothers Welding Co. began velded the Bucks Mountain pipe line 
to produce gas velding and flame cutting in Plumas County in 1927 to 1928, and 
apparatus for their own use, and during in 1920 he welded the first river crossing 
the early 20's started to manufacture for pipe lines in Texas In 1938 he 
this equipment also for resale and thus vas welding consultant for Sagoc oil 
created National Welding Equipment pipe lines built in Columbia, South 
Co America. The line was 240 miles long 

During the years from 1910 to 1915 During all of these years, as president 
Mr. Brown pioneered a successful of both of these companies, he con- 
method of welding marine boilers and tributed materially in the designing and 
did many large and important welding the production ol National Welding 
and brazing jobs With the large Equipment Co.'s products, He had a 
welding operations on pipe lines and on deep interest in the development of the 
the San Francisco waterfront as a back velding industry, both gas and electric, 
ground he became a welding consultant ind was among the founders of the San 
on the first welded section of the Francisco Section of the AMERICAN 
Mokelumne supplying the WreLDING SocreTy 


hae ald we ate 


Famous-Barr, Northland Shopping Center, St. Louis 


“Our company recently installed the heating, piping and air 
conditioning for the new Northland Shopping Center —the largest 
of its kind in this area. As we do on all jobs, we used Meco Reg- 
ulators and Torches exclusively. 

..“‘we have found that it has paid us to use Meco Welding 
Equipment exclusively for the last 25 years. Its dependable 
durable construction reduces our down-time to a minimum a 
the men on the job tell me they prefer it to any other make.” 


Richard H. Kremer, President 
KREMER-HICKS COMPANY 


You'll find—like Kremer-Hicks and so many other outstandi 
companies——-that the extra care and skill that go into a 
Meco Welding Equipment, pays off in superior 
workmanship, far less maintenance. Get 
the facts— write for more information! 


3403 PINE BLVD. « ST. LOUIS 3, MISSOURI 


| | RICHARD. KREMER 
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iF his lifetime, Elihu Thomson amassed the as- 
tounding total of 700 patents, many of which pro- 
foundly influenced developments in almost every 
field of industry. 


Perhaps his most notable invention is resistance 
welding. Basic patents were applied for in 1886 
shortly before he founded the Thomson Electric 
Welder Company. 


Since then, the Thomson company has continued to 
pioneer in the development of resistance welding 
equipment and is largely responsible for making the 
process the economical and widely applicable pro- 
duction tool it is today. Recent Thomson contribu- 
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tions to the art of resistance welding include: 

e Development of high-production standard spot, 
projection and seam welders. 

e “Synchro-Matic” flash welding which opened up 
entirely new fields of non-ferrous as well as ferrous 
metal joining. 

e Application of automation and precision control 
to all types of resistance welders. 

e@ Fabric welders, brake shoe welders and other 
specialized equipment. 

Thomson men are strategically located in all metal- 

working centers. We welcome an opportunity to dis- 

cuss your resistance welding problems with you. 
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SEAM WELDERS 
Sizes range from 50 to 400 KVA including models 


for circular or longitudinal seaming or universal 


SPOT AND PROJECTION WELDERS 


The Thomson line is complete ranging from 
bench welders to heavy duty presses. The machine 
shown below is an air operated rocker arm air- machines such as the model shown which handles 


both types. 


craft spot welder. 


“SYNCHRO-MATIC” FLASH WELDERS 


An exclusive Thomson development for flash-butt 


SPECIAL PURPOSE WELDERS 
Many Thomson special designs have become 
standard equipment in their fields of application. 
This is a Thomson brake shoe welder with auto- 


matic web feed. 


VISIT BOOTHS 118-119 owas BUFFALO, N. Y., MAY 9-11 
THOMSON 7 


INVENTOR OF RESISTANCE WELDING THOMSON ELECTRIC WELDER COMPANY, LYNN. MASS. 


welding ferrous or non-ferrous metals. The Model 
F3 Synchro-Matic shown is tooled for miter weld- 
ing window frames. 
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asstracts or current PATENTS 


prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington 25, D. C. 


2,731,700-—Mernov or Maxine Inver- 
NALLY Finnep Heat Excuancenr Tunes 
Hugh L. Gaddis#, Cleveland Heights, 
Glenn W. Myers, North Ridgeville, and 
Oral 8. Welsh, Elyria, Ohio, assignors 
to Brown Fintube Co., Elyria, Ohio, a 
corporation of Ohio 
This patent relates to a special process 
of making internally finned heat exchanger 
tubes, The novel portion of the invention 
relates to positioning a plurality of fin 
members in a confining tube wherein the 
fin members are held in position around 
the periphery of the tube solely by contact 
of base portions of the fins. Thereafter 
the outer edges of the fins are brazed to 
the tube 


Crame-—Christian 
Petersen, De Witt, Neb., assignor to 
Petersen Mig. Co., Ince., De Witt, Neb., 
a corporation of Nebraska 
Petersen's patent is on a special welding 
clamp including a pair of pivotally related 
members that have U-shaped jaw elements 
formed from flat, metallic 
material 


resilient, 


L. 
Phillips, Cleveland, Ohio, assignor to 
Wedge Protectors, Inc., Cleveland, Ohio, 
a corporation of Ohio 
Phillips’ patent is on a welding ring of a 

special elliptical shape. The welding ring 

ix adapted to be used in welding together 

beveled end portions of a pair of pipes 

forming a right angled joint, for example 


ror 
Kdward W. Kaiser, 


2,732,227 
PANSION JOIN 
Chicago, Il 
This patent is on a special combination 

involving a pair ol end wise xpaced COUNT 

ally arranged elongated housings and has 

a pipe in and extending through the 

housings Expansion means are imnter- 

posed in the pipe between the housings 

Sheet metal enclosure means are welded to 

the housings for transmitting tension and 


therebetween 


Pire 
Gilbert A. Gaum, Louisville, Ky 
signor, by mesne assignments, to Na 
tional Cylinder Gas Co., Chieago, TL, a 
corporation of Delaware 
Ciaum’'s patent is on a welding coupling 
for connecting the ends of a pair of conduit 
elements, The coupling includes gener- 
ally tubular male and female fittings 
adapted to be connected with the end faces 
of the conduit elements, The fittings 
cooperate to define an annular chamber 
generally surrounding the abutting sur- 


faces of the fittings on a radially inner 
portion thereof, which chamber is pro- 
vided to accommodate excess weld metal 
that may flow inwardly from the weld 
between opposed spaced radially outer 
surface portions of the fittings 


2,732,323-—Process or WELDING AND 
Hear TREATING STAINLESS 
George Kdwin Linnert, Baltimore, Md., 
assignor to Armeo Steel Corp., a 
corporation of Ohio 
In this patent, a process is disclosed 
relating to the fabrication of precipitation- 
hardened stainless steel articles including 
aluminum as the hardening alloy. The 
method includes heating the parts to be 
welded at a temperature of between 1200 
to 1600° F and cooling 
welding the parts; and thereupon heat- 
treating the fabricated and welded assem- 
bly at a temperature of between 700 to 
1200° F and cooling 


resistance spot 


2,733,326-—Macnine vor Making Con- 
Memarn Clarence FE 
Tuller, Galion, Ohio, and Franklin J. 
Hickman, Fort Worth, Tex., assignors to 
North Electric Co., a corporation of 
Ohio 
The present patent relates to a machine 
having a welding electrode therein com- 
prising a dise mounted for rotation about 
its central axis. Means in the machine 
rotate the dise through angular increments 
predetermined value with each 
operation of the machine hleectrode- 


of a 


forming recesses are provided on the 
periphery of the dise to a total number 
other than a multiple of the number of 
recesses in the space through which the 
dise moves on each angular increment of 
its movement 


Arpararus -Gustay 
A. Frojd, Rockford, Il 
Borg-Warner Corp., Chicago, TIL, a 


corporation of Illinois 


aseignor to 


Frojd’s patent relates to electrical 
contact mechanism for providing means to 
complete a continuous electrical cireuit 
between the contact mechanism and a 
workpiece, The mechaniem includes a 
plurality of metallic rollers of electrically 
conducting material adapted to be held in 
rolling contact with the workpiece and 
other means connect the rollers electrically 
to a point of predetermined electrical 
potential and including a retainer of 
electrically conducting material, Other 
means effect holding of the rollers in 
rolling engagement with the workpiece 


2,733,238—Means ror Reraining Fiex 


Abstracts of Current Patents 


ON WoRK DURING THE PROCESS OF 

Susmerceo Arc P 

Newbold, Sommerville, N. J., assignor 

to Worthington Corp., Harrison, N. J., 

a corporation of Delaware 

This patent relates to means for retain- 
ing flux on a workpiece during the welding 
action. The means include a flexible dam 
having a plurality of elements mounted 
adjacent to each other on a flexible shaft 
Other means support the flexible dam and 
connect to the dam on both ends thereof 
which latter means include at least one 
magnet adapted to affix itself to the work- 
piece. 


2,733,320-—— DEMAGNETIZING 

Alfred D Esposito, New York, N. Y 

A method of are welding a steel plate is 
disclosed in the present patent. This 
method comprises the steps of generating 
an electromagnetic field by direct current, 
which field has a linear axis terminating in 
point poles. The intensity of the field is 
controlled and the field is located with its 
magnetic axis normal to the plate surface 
and with the north pole touching the 
plate surfaces. The south pole is positioned 
remotely from the plate surface An are 
is formed at the plate portion and is moved 
along the line of desired juncture 


WorRKSTAND 
Kirby A. Blewett, Corpus Christi, Tex 
The patented welder’s work stand 
includes a work supporting member and 
a ground sleeve secured to a base provided 
for the stand A conductive 
plunger is slidably mounted in the sleeve 
and flexible electrically 
connect the contact plunger to the bas 
Other means are provided for controlling 
the contact plunger and providing othe 


contact 


cable means 


desired support action in the stand 


2,754, 116-—Conrrot SysTeM 
Execrnic M. R 
Lapeer, Mich 
Rybolt's patent relates to an electric 

welder which has a reversible motor 

driving a rotatable field rheostat for a 

A double pole double throw 

switch is provided for 


generator 
impulse relay 
connecting the reversible motor to a high 
electrical voltage output souree so that in 
one position of the relay switeh the motor 
rotates in one direction and in another 
position of the relay switch, the motor 
rotates in the opposite direction \ 
manual control switch is also provided in 
the circuit connected to the circuit of the 
relay switch, and a welding electrode 
holder is provided in such latter cireuit 


THe WeLpine JouRNAL 


: 
i 
4 
q 
‘2 
4 
x 


Alternate actuations of the manual switch 
causes current to flow through switch 
operating means for closing the relay 
switch and effecting automatic polarity 
reversals of the double poly relay switch 


by actuation of the manual switch 


2,734,117 —Bram Memper—John F. Ran- 
dall, Detroit, Mich., assignor to Ford 
Motor Co Dearborn, Mich., a corpora- 


tion of Delaware 


This patent re lates to a process ol manu- 
facturing hollow steel members and com- ; 
prises forming sheet stee! into two sepa 
rate complementary U-shaped members 
The edges of one of the U-shaped members 
is scalloped and the metal is displaced at the 


peaks of the se allops a distance substanti @ product 
ally greater than the thickness of the metal 


so that upon assembly of the separate 


Send for 
FREE CATALOG 


1T WELDS 


LIKE 


*TWECO.LITE, 
thot weighs half os much, lasts longer 


TWECO PRODUCTS CO. Wichita 


Visit TWECO Booth No. 54 at AWS Welding Show 


TWECO-LITE 


Ane @ 


the new flexible ALUMINUM welding cable 


and costs less 


U-shaped members, a series of spaced 
disconnected welding arenas of limited fed longitudina toward a metal part and composed of carbon \ portion of the 
extent are formed The members are the free end of the wire is caused to contact surface of the carbon is adapted to engage 


assembled with their edges abutting to 


form a box-like structure and the members is welded to the met 


the metal part Such free 
part and severing 


il 


end of the wire parts to be brazed 


coating of 


aluminum is provided on the remaining 


Morton 


are welded together by passing a large blades are brought to engage the wire and surface of the rod 
electrical current through the disconnected effect a cutting action thereon The . 
welding areas cutting edges of the blades are then 2,734,980-—Eiecrnic Srot 
on spaced from the free end of the severed WeELDIN« APPARAT! 
2,734, 118—Merunop OF ELectric W ELD- wire, but used to spread the end of the Millenson, Bayonne, N. J., 
InG—Alexander 8. Patten, Toledo, wire and form a relatively thin outer end M. W. Kellogg Co 
Ohio, assignor to The Prestol Corp thereon a corporation of Delaware 
Toledo, Ohio a corporation of Michigan This patent is on an 


aseignor to 
Jersey City, N. J., 


electric 


Patten’s method of welding relates to 2.734,120—EXxpansis_LeE AND CONTRACTI resistance welding apparatus wherein one 
metal members having different electrical BLE Weipoina Jn Miles L. Sensenig fixed electrode is provided wid the other 
resistance characteristics The member lousetier Po assignor, by mesne electrode is movably positioned and has 
having the greater resistance has at least sssignments to Sperry Rand Corp pressure appl ing means issociated there- 
one integral protuberance on the face New Holland. Pa corporation of with for applying pressure loading on 
thereof opposing the other member. The Delaware work parts positioned between the elec- 
welding method comprises applying a r} ary lar! trodes An annular contact member 

pe is particu ade. idapted surrounds electrods and in fixedly 


clamping pressure and a gradient electric 

welding heat to the members to cause a 
articies of polygor 

softening of the metal of the lesser resistant lid porygo 4 

ig includes stan 

member in the zone of contact of the 

protul rance therewith \ predeter- 

rotatable on the sha 

mined depth of penetration is secured due 

to the applied pressure to foree the 

#0 that on axial mor 

protuber ince into the metal at the zone 

movement relative 

and a surface softening of the protuberance 2 

" will also be secured 

metal is also provided so that a welding of 


the protuberance metal to the penetrated 
2,734,979 —Brazine 


metal of the other member is effected 


Higley, Clarence 
or Formmine AND W estinghouse 
Pixs To Merat Parts Pitteburgh Pa 
Albert F. Pitwo. Cedar Grove, N. J Pennsvivania 
hv the teachings of this patent, a wire is Higk * patent 


lor use mn the i sembling and welding ol 


cross section Phe 
able 


the stand and a tubular hub element 


ft 


provided for positioning the hub element 
ement thereof, radial 


the rotational axie 


positioned, whale 


pre irt ip} 


longitudinally 


moy 


e applying member 


surrounds the other electrode Means 
that are operate independently ol the 
Other means are 
electrodes are provided for moving one 
jying member mto 


the work partes lo 


et with each other 


them i 
54,081 An Daive ConTROL FOR 
Tip tobert Recrmier Wetoen Harry J. Bichael 
N aeeignor to last Aurora ud Martin Rebuffoni 
ectric Corp last W illiamaville wsignor to West 
corporation if nghouse bleetrie Corp Kast Pitts 
Pa orporation of Penna 

brazing rod The lder includes a main 
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Get 
“ANTI-BORAX” FLUXES 


Fully Guaranteed 


SAFE—NON-TOXIC 


1 Cast Iron Welding Flux 
2 Brazing Flux 
No.4 “Braz-Cast” Flux for bronze welding cast iron 
8 “ABC” Sheet Aluminum Flux 
16 Silver Solder Paste Flux. 

Send for complete Folder and Samples 
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ANTI-BORAX COMPOUND CO. INC. 


Fort Wayne 9, Indiana 
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Get exactly what you want 


when you buy PAGE 


' You get the exact analysis you need 
_ from the PAGE range of 26 Analyses 


e@ There’s no need to compromise on welding wire for that ‘special’ job—for, no 
matter how different your requirements may be, you can get exactly the right wire 
from PAGE. There are 26 different analyses in the PAGE line. These cover the field 


of applications: heavy automatic submerged arc...light manual submerged arc.. 
inert gas manual...automatic, tungsten or metal arc. 


CARBON STEEL « Any carbon from Armco (.025 max.) to 
high carbon (.90—1.10) 


LOW ALLOYS « All the most popular welding grades 
STAINLESS « All standard Aisi grades. Other types on request 


PAGE offers a wide range of 
Gas Welding Rods « Electrodes +» Spray Wire 


Your welding job deserves the right 
electrodes and the right rods —and you can 
get them from the range offered by pace! 

Gas Welding Rods « Armco, mild steel, 
low alloy, 344% nickel, carbon or stainless 
steel, mangonese or naval bronze. 


Bare Electrodes « Any carbon from Armco 
to high (.90—1.10) carbon. 

Metal Spray Wire « Any carbon from 
Armco to 1.00 carbon; also 3!4°% nickel, 
manganese or naval bronze, and stainless 
steel. 
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—you have compromise 
Automatic Welding Wire! 


2 You get Automatic Welding Wire 
packaged to fit your requirements 


e@ The PAGE Automatic Welding Wire packaging program was developed 
out of long experience and careful study of users’ needs. These fine wires 
are packaged in a variety of ways for the most complete protection and the 
utmost convenience in handling and in stocking. 


LEVERPAKS and 

PAY-OFF-PAKS 
Lightweight and durable, 
Leverpaks and Pay-off-paks 
protectagainstcoildistortion 
or wire corrosion. Compact, 
easily opened and resealed, 
roll and stack easily, take 


ig 

AS) 


WRAPPED COILS 
PAGE also offers single and 
pallet-mounted (1,000 Ib., 
2,000 Ib. and 3,000 Ib.) coils, 
each coil being wrapped in 
waterproofed paper and 
secured by steel strapping. 


| 
HANDY REELS 

PAGE Inert Gas Welding 
Wire is available on reels: 
Precision thread-wound on 
twenty-five-pound, non- 
returnable reels to fit all 
popular inert gas welding 
machines. 


COILS IN CARTONS 
One of the most popular of 
PAGE packages: Coils in indi- 
vidual cardboard cartons, 
available either singly or 
palletized for easy handling 
by fork-lift truck, 


little floor space. 


You buy from local stocks— 
and so you need only a minimum inventory 


@ You can get PAGE automatic welding wire, electrodes 
or welding rods quickly and easily from your nearby 
PAGE Distributor—no matter what part of the country 
you live in. 

PAGE Distributors carry ample stocks from which your 
requirements can be filled without delay or inconvenience 
to you. This handy service not only saves you time in 
getting what you need, but makes it unnecessary for you 
to make a sizeable investment in inventory. Thus, your 
nearby PAGE Distributor is able to make double savings 
for you—a saving in time and a saving in actual dollars. 


Get the full Analysis List 
All the 26 analyses of paAGe Automatic Welding Wire are set forth in complete 
detail in new Folder DH-402. A free copy of this informative folder will be sent 
on request. Write our Monessen, Pa., office. 


acco Page Steel and Wire Division 
Pm, AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portiand, Ore., 
San Francisco, Bridgeport, Conn. 
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\hatracts of Current Patents 


static rectifier adapted to deliver at its 
output terminals the normal operating 
eurrent for welding. Separate current 
supply means are provided with a lower 
open circuit voltage than that of the main 
rectifier. Means connect the terminals of 
the separate supply to the terminals of the 
main rectifier and the magnitude of the 
lower voltage is such that the supply is 
adapted to become effective when the are 
voltage becomes small by reason of the 
formation of metal threads or the keil 
during welding. Such lower voltage acts 
to supply current to blow out the threads 
before they cause short circuits 


2,735,036-—Arc-WELDING APPARATUS 
Charles Volff and Julius Hammerstag, 
Montreal, Quebec, Canada, assignors to 
L'Air Liquide, Societe Anonyme pour 
l'Etude et I'Exploitation des Procedes 
Georges Claude, Paris, France 
The present patent is on arc-welding 
apparatus including a torch, a source of 
welding current, and a source of high- 
frequency permanently tuned current. 
The torch is connected to both of the 
electric power sources and from both of 
the sources to the ground. A glow dis- 
charge tube having two main electrodes is 
provided, one of which is permanently 
connected to a part of the torch connected 
to the high frequency source. Means 
cause a high-frequency current to pass 
from the torch to the ground through the 
tube while substantially preventing the 
passage of low-frequency current through 
the tube to cause illumination of the tube 
by high-frequency current only The 
tube diverts a negligible fraction only of 
the high-frequeney current which becomes 
established across the are gap after the arc 
is struck. 


BOUND VOLUMES OF 
1955 JOURNAL 
NOW AVAILABLE 


Bound Volumes of THe 
JOURNAL for the year 1955 are 
available in black imitation 
leather covers, together with a 
comprehensive subject and auth- 
ors index. Price $15, including 
postage. 

This volume, comprising a total 
of 1260 pages in the JouRNAL 
and an additional 624 pages in the 
Welding Research Supplement, rep- 
resents a veritable encyclopedia 
of information in the welding 
field. Copies may be ordered 
through the American 
Socrery, 33 W. 39th St., New 
York 18, N. Y. 


THe JOURNAL 


| 
= 
WiLL pt 
3 4 
: 
= 
| 
| 
| 
| 
| 
| 
4 | 


Sonobond Unit 


Aeroprojects Incorporated has added 
another model to their line of “Sono 
fluxless 


This unit is a large hand 


bond” ultrasonic soldering 


equipment 


model designed to solder or coat alu 


minum, copper, brass, silver or mag 


nesium. The ultrasonic soldering head 
has a °/, in. diam soldering tip, readils 
changeable to other standard or special 
tips by screw connection. Driven by a 
110 R-F watt ultrasonic generator, the 
soldering head is air cooled for continu- 
ous operation. The equipment is de- 
signed and built for heavy duty tn 
dustrial use 

For complete details 
company at 310 East Rosedale Avenue 


West Chester, Pennsylvania 


write above 


Brazing Rod 


Ampco-Braz No. | is a new, nonfum- 
ing, high-strength nickel-brass brazing 
rod of special, “controlled” composition 
for both joining and overlay with the 
oxyacetylene process. It is said to bond 
readily to a wide variety of copper 
nickel and iron-base metals and alloys 
producing deposits silver-like in color 

According to its manufacturer, Ampco 
Braz No. 1 is suitable for fabricating 
instruments 
ittractive 


tubular steel furniture 


bieveles, ete. where strong 
brazed joints are required without war- 


page and distortion. Also, due to high 
nickel content, it is excellent for deposit- 
ing tough overlays to combat wear and 
corrosion. In addition, the deposit pro 
vides good corrosion-resistance to many 
acids, mild alkalies and salt water 

For additional information, write to 
Ampco Metal, Inc., 1745 South 3 St 
Milwaukee 46, Wis. or contact your 


local Ampeo distributor 


Aprit 1956 


Control Unit 
Newly 


unit designed for inert gas 
shielded ar 


developed accessory control 
helium 
igon and CO welds 
using conventional welding machines 
is announced by Flexweld Manufactur- 
ing Co. of Buckland, Conn It pro- 


automatic control of torch and 


backing gas, torch and fixture cooling 
starting spark 
Welding current 
Motor generator 
d-c, Transformer 


water, high-frequency 
and welding current 
input may be from 
a-c or d-c, Rectifier 
a-c or gas-engine-driven machines 

Also features welding current polarity 
indicator, backing and torch-gas flow 
meters receptacles for conventional ar 
welding, air pressure regulator with air 
supply fittings, 110-v auxiliary power 
receptacles, For complete information 
manufacturer, Flex 
Depot St 


write directly to 
weld Manufacturing Co 
fJuckland, Conn 


Brazing Alloy 


product of the 
American Silver Co., 36-07 Prince St 
Flushing 54 New York Ix supplied 


as a ferrous or non-ferrous metal strip 


Braze Clad 


clad with a predetermined thickness of 


ver brazing alloy on one or both 
sles 
According to the manufacturer, be 


cause the prebonded brazing alloy 


anchored to the base metal and never 


relaxes ite grip during the heating cycle 


there results an even distribution of the 


brazing alloy throughout the joint 


Vew Products 


contact at every 


area with imtimate 
metals to be joined 


point with the 
Dependence on ipillary creep 6 en- 
tirely eliminated as are voids and oxide 
island 

For mipiete details write directly 
to the American Silver Co. at the above 


address 


Safety Goggle 


Selistrom Manufacturing Co., 306 
Hicks Rd., Palatine, UL, announces the 
production of and improved 
safety goggle which they consider the 
most log-red 
It is being manufactured after careful 


ind experimentation by their 


cup goggle now available 


research 
engineering Department 

This No. 421 goggle is reported to 
have many improvements, including a 
ventilator which is 
This gives an 


new feature ‘ 
perforated and plated 
abundance of ventilation 

Further information may be obtained 
by writing direct to Sellstrom 


Temperature Indicators 


Tempil® Corp., 132 W, 22nd St., 
New York 11, N. ¥ 
development of a new Tempil® Pellet for 
100° I Up to the present time the 
lowest temperature rating for which 
products were available was 


announces the 


Tempil 
113° F because of the problem of storing 
and shipping lower temperature ratings 
in the summer time when the climatic 
temperatures in many parts of the 
country frequently exceed 100° F 
Shipment of these new low-tempera- 
pellets will be limited to the off- 
und if stored during 
will have to be 


ture 
summer month 
the hot weather they 
kept under mild refrigeration 

For additional details write directly 


to manulacturet 


Automatic Buildup Wire 


Che Air Reduction Sales Co., has an- 
nounced the availability of a new auto- 


at e tor use with the sub- 


wrged ‘ According to the 
manulacture leposite are sound with 
ductilt ind form pertect bond 


‘ rd-facing material such 
ws Airco No. 779. Also, this wire re- 
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NEW! 


Only half the 


LIGHTWEIGHT to reduce fatigue! Alumi- 

num welding cable is only about one-half the 
weight of copper welding cable. Thus, it’s twice 
as easy to lift and drag around—an important 
factor in reducing fatigue and increasing effi- 
ciency on the job. 


« 


ECONOMICAL! The favorable price of aluminum, when compared - 
to copper, provides important economies. And you continue saving 
money ever when you specify aluminum one or two AWG sizes 
larger than copper to offset its slightly less amperage carrying 


capacity. 


« 
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ALUMINUM WELDING CABLE! 


weight of copper cable—plus other important benefits! 


EXTREMELY FLEXIBLE to make work easier! The fine 

wires used for aluminum welding cable assure maxi- 
mum flexibility, plus toughness and durability. Aluminum 
welding cable can easily be looped into a circle with thumb 
and forefinger — demonstrating the freedom of movement it 
provides to the welder. 


COOLER to make handling more comfortable! Alu- 

minum welding cable dissipates heat almost twice as 
fast as copper cable of similar size. As a result, the alumi- 
num cable and electrode holder is far cooler and more 
comfortable to handle. 


Kaiser Aluminum is a leading producer of electrical 
conductor for transmission, distribution and service 
drop lines. In addition, Kaiser Aluminum produces 
building wire and other aluminum conductor products 
for industry. 


At your request, we will be glad to send you our in- 
formative folder, “New Advantages in Arc Welding 
Cable with Aluminum Welding Cable.” Write to Kaiser 
Aluminum & Chemical Sales, Inc., General Sales Office, 
Palmolive Bldg., Chicago 11, Illinois; Executive Office, 
Kaiser Bldg., Oakland 12, California. 
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DURABLE to withstand hard use! Tough rubber 

jacket resists abrasion, acids, sunlight and heat. For ex- 
tremely hard usage, a neoprene jacket is available which 
offers maximum resistance to abrasion, acids, alkalies, 
grease, oil, sunlight and heat. In addition, the neoprene 
jacket is flame-resistant. 


EASY TO SOLDER for tight copper or brass termi- 


nals! Terminal! lugs or accessories can be soldered to 
aluminum welding cable by a simple 4-step method: 1) heat 
socket or lug barrel with small torch flame, 2) apply non- 
zinc chloride type flux inside barrel, 3) insert soldering wire 
while applying heat, and fill % full, 4) gently work stripped 
end of cable into solder socket, remove flame, and allow to 
cool. Connection is then ready for use. Aluminum welding 
cable also takes good mechanical connections. 


* 


To take full advantage of new aluminum welding cable, 
contact your welding equipment manufacturer or your 
nearby welding supply distributor. Aluminum welding 
cable is produced for equipment manufacturers by 
Kaiser Aluminum at the company’s Newark, Ohio wire 
and cable mill. 


oO 


sponds to heat treatment and can be 
applied to all ordinary AISI and SAI 
The Smith-Dolan System of steels. It is reported to have high-im- 
. 3 pact strength and good wear resistance 
Low Frequency Induction Heating The new wire is designed for use prio: 
to final hard facing on parts such as 
tractor rollers and idlers, earth-moving 
shovel parts and cable drums. As a 
buildup with no final hard facing, it is 
recommended by Airco for the restora- 
tion of tractor track rails and links 
large shafts, pulley sheaves, mine ca 
and crane wheels. 
For more information write Air Re- 
duction Sales Co., 60 EK. 42nd St., New 
York 17, N. Y. 


Induction Heating Equipment 


Allis-Chalmers has expanded its line 
on induction heating equipment to 
include 960, 3000 and 10,000-cyele low 
frequency motor-generator units, 
Easy-to-Operate Equipment for Preheating and Stress according to & recent announcement 
Relieving High-Pressure Alloy Steel Weldments Available in sizes from 30 to 1250 k» 


the new units are particularly suited to 
brazing, case hardening, and thoroug! 
This mobile-type low frequency induction heating for forging and melting applica- 
heater, Model BH, is a self-contained unit tions. ee 
that delivers up to 1800°F for preheating For additional information write to 
and stress relieving chrome molybdenum Allis-Chalmers Mfg. Co., Milwaukee | 


and stainless steel. Operators find this Wis. 

equipment easy to use in field or shop, as 

well as time saving. It’s guaranteed to Gas Shielded Stud Welder 

produce thorough penetration ‘4 eating Gregory Industries, Inc., announce 

large and heavy wall weldments! that they have been granted a U. 3S 
Patent on an inert gas stud welding 
gun. 


According to the manufacturer, either 
argon or helium gas is introduced 
economically through automatic con- 
trols which insure consistently good 
welds on aluminum which are made 
with about the same speed as that 


Model U-P Automatic 

sate pertebie, lew Control Cabinet 
frequency induction Used with Model U-P 
heater offers three- units (shown at left) 
high stack 30 kva - and Model GC Du- 
10 kva | lex 120 or 150 kva 
one or @ or 
unite for increased 
capacity. 


obtained when end-welding to steel with 


161 Jelliff Avenue Nel 
Nelson equipment. 

Newark 8, New Jersey The fact that the welding area is 
blanketed with the gas at the time of 
the weld precludes the formation of 

Also available — a complete line of High Frequency Induction aluminum oxide. 

Heaters, AC and DC Are Welders, Write for complete catalog. For complete details, write to Gregory 


Industries, Inc., Lorain, Ohio. 


ELECTRIC-ARC 
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Inco-Rop “A” electrode is new .. . different .. . unique! 


...welds most dissimilar-alloy joints 


in any position... spray-lype are. good slag 
removal! In addition, the impact properties al sub- 
stress-rupture properties at ele- 


1 his versatile, new eles trode suc essfully welds mild 
steel to 330... 405 to Inconel* nickel-chromium 


alloy...304 to 410. zero temperatures, 
vated temperatures and corrosion resistance will be 


More than thirty such combinations have been 


made between and. among ferritic and austenitic 


of a high order. 


stainless steels. low-alloy steels, mild steels, high- For welding data on many proven combinations 


nickel alloys, and other types of alloys. 


of dissimilar alloys, write for the new Inco folder, 
‘Announcing INCO-ROD “A” ’, Be sure to ask, too, 
about alloys you need to join. New information, con- 


In fact, we expect Inco-Rod “A™* eleetrode will 
prove satisfactory for more than 90% of such joints 


stantly coming in from the field, may provide a 


between dissimilar alloys. 
practi« al answer to your welding problem. 
This new easy-handling electrode with the distine- 
, The INTERNATIONAL NICKEL COMPANY, Inc. 
tive green flux coating gives you strong, ductile, : ‘ 
67 Wall Street Vew York 5, N. Y. 
X-ray-quality welds. Gives you excellent operability *Tra stk of The I ; hel Compeny, Ine. 


See Inco’s demonstration of 
NEW welding products 

Visit booths 113 to 115 
MEMORIAL AUDITORIUM 


Feur hondy sizes. INCO-ROD “A” is produced in 14-inch lengths, Buffalo, N. Y , May 9 to 11, °56 


4 diameters: 3/32-, 1/8-, 5/32-, 3/16-inch. Packed in 5 ib., tubular, 
osphalt-lined, protective containers (NEMA color coded 


Ake, Welding Products + electrodes, wires, fluxes 
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@ can be applied to a wide 
range of materials 


Mild Steel * High and Low Carbon Steel * Cast Steel * 
Wrought Iron ¢* Brass * Bronze * Copper * Grey Iron 
* Malleable tron Castings. 

Chrome and Nickel Cast lrons and many others 


easily and quickly applied 
Uniform and Easy Tinning. 
Pre-heating or post-heating for stress relief are not necessary. 


Low melting point. 
Pre-cleaning can be eliminated with certain types of rods. 
Bronze welds are easily machined. 


bronze welds are dependable 


in service 
Superior bonding properties * High strength * Excellent wear 
resistance * Corrosion resistant. 


TITAN Bronze Welding Rods are supplied in several types to meet every re- 
quirement for oxy-acetylene welding. All are carefully deoxidized to assure 
ductile, high-strength, non-porous welds. Our general purpose rods are Double- 
Deoxidized by a patented process. 


@ Write Dept. 1-66 
for complete information 


Quality Alloys by Brass Specialists 


BRASS and BRONZE ROD * FORGINGS * DIE CASTINGS 
WELDING RODS * WIRE 


New Products 


Solder-Flux Paste 


Just give a light squeeze to the un- 
breakable plastic bottle and Redi-Mix, 
a new all-purpose solder-flux paste is 
ready for instant use to clean, flux and 
solder all common metals in one quick 
operation without the need for separate 


flux and solder. Manufactured by the 
Anchor Metal Co., Inc., 244 Boerum 
St., Brooklyn 6, N. Y., the new solder- 
flyx paste is claimed to be the first of 
its kind utilizing the squeeze bottle 
and applicator tube. 

Write directly to company for full 
details. 


Magnetic Alloy Additive 


A family of highly-concentrated mag- 
netic alloy additives that supposedly 
produce high-hardness deposits of ex- 
tremely high-alloy content faster and 
requiring less application skill than 
other methods, have been developed 
by Western Carbide Corp., North Holly- 
wood, Calif. Designed for semi-auto- 
matic or automatic operation, the Mag- 
naloy additives are applied with « 
de welder wire feeder, and Magnetic 
hopper combination. 


According to its developers, Magnaloy 
has the fastest known rate of deposit of 
any hardfacing material (20 to 40 |b/hr 
It may be deposited at a rate of 5 to 6 
times faster than hand welding using 
are electrodes, and 2 to 3 times faster 
than other automatic methods. 

For additional information, write 
Western Carbide Corp., 6840 Vineland 
Ave., North Hollywood, Calif. 
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Heavy-Duty, Three-Phase 
Weiding Rectifier by Sciaky, 
equipped with 
Amperex AX5822 ignitrons 


Note convenient and compact 
installation of the Amperex 
ignitrons on rectifier panel, 
mode possible by the heavy, 

flexible anode leads. 


Outstanding features of 
Amperex IGNITRONS: 


exclusive “long-life ignitor’ — 
promotes ease of firing and 
greatly extends length of service 


removable, heavy, braided, 
copper anode lead 


visible glass anode seal — 
simplifies observation of firing 


insulating shield around 
ignitor terminal 


rugged stainless and alloy 
steel construction 


Prove to yourself — 
Amperex ignitrons give lowest “‘per-hour-cost” 


Also Available: 
AMPEREX Thermostatically Controlled ignitrons 
Types AX5551A, AX5552A and AX5553B 


(No derating necessary for temperature-controlled types.) 


Write direct to factory for data sheets 
and name of distributor nearest you. 


Amperex ELECTRONIC CORP. 


230 Duffy Avenue, Hicksville, Long Island, WN. Y. 


In Canada: Rogers Majestic Electronics Lid. 
11-19 Brentcliffe Road, Leaside (Toronto 17) 


| 
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Automatic Welding Machine 


A new automatic welding machine 
that utilizes automation concepts to 
combine projection welding and carbon 
dioxide-are welding in the assembly of 
two stamped spring support brackets 
to an automotive rear axle housing is 
announced by Expert Welding Machine 
C'o,, 17144 Mt. Elliott Ave., Detroit 12, 
Mich. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND = 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the nome and address 


ef the NATIONAL CARBIDE supplier nearest you. 


3) 


*TWECO-LITE, the new flexible ALUMINUM welding cable 
that weighs half as much, costs less and lasts longer. 


TWECO PRODUCTS CO. 
Viell TWECO Booth No. 54 at AWS Welding Show 


Wichita 1, Kensos 


This new welder, which is said to 
produce 130 welded assemblies per hour 
at 80% efficiency, is an in-line transfer- 
type machine in which the parts are 
automatically transferred from station- 
to-station with a mechanism powered 
by an air motor. Spring support 
brackets are projection welded for 
accurate location on the axle housing 
in the first station. The welded 
assembly is then moved to the second 


National Carbide Company 


GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N.Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 


New Products 


station which is idle and then trans- 
ferred to the third station where it is 
rotated by an electric motor drive under 
four carbon dioxide shielded-arc welding 
heads to weld the brackets securely to 
the housing. The finish-welded assem- 
bly is transferred to the fourth station 
where it is deposited on slide rails at 
the rear of the Locating 
devices are provided at each station to 
place the housing in correct radial 
location for the welding operations. 

For complete details, write to the 
manufacturer at the above address 


machine. 


Carbon-Air Cutting Machine 


“Carbonaire”’ is a new machine 
specially designed by Hobart Brothers 
Co., Troy, Ohio, as a power source for 
the carbon arc-compressed air method of 
cutting and gouging all kinds of metals. 

The machine is rated 1000 amp., on 
85% duty cycle; or 900 amp., on 100% 
duty cycle, at 36 to 54 v. 


The main current ranges are provided 
by four bus-type cable terminals—one 
negative and three positive. The cut- 
ting torch cable is attached to 
medium, or high current to suit the 
gouging or cutting job at hand. A 
convenient hand wheel on the side of 
the control cabinet is used to adjust the 
are voltage to any desired value in any 
of the three ranges. A toggle switch 
makes possible the use of a soft start 
are if desired, It provides for lower arc 
starting voltage to reduce the high short 
circuit current. 

For complete details write to Hobart 
Brothers Co., Hobart Square, Troy, 
Ohio. 


low, 
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NEW 2% THORIATED 


Sylvania Tungsten Electrodes 


at lowest cost ever! 


It tungsten inert gas welding is one of your shop’s 
operations—here is good news for you! 

Sylvania’s new 2% Thoriated Tungsten Elec- 
trode is here . . . at a lower price than you have been 
accustomed to paying for similar electrodes. 

For specific applications Sylvania 2°, Thoriated 
Tungsten Electrodes give you easier arc starting, 
more stable arc, higher current capacity, longer 
life and increased resistance to weld pool con- 
tamination. 

Remember . . . there is a right Sylvania electrode 
for every job. Your Sylvania welding distributor 
will gladly recommend the correct electrode. Be 
prepared for any job by ordering some of each 
type. For technical information, write to: 


SyLvania Evecrric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada Sylvania Electric (Canada) Ltd. 
University Tower Bidg., Montreal, P. Q. 


Onty SYLVANIA 
has the complete line of 


tungsten electrodes— 


3 
| 
1 
¢ Puretung 
¢ Zirtung 
* fi 
Thoriated 
2% Thoriated 
+ Radio + + Televition Atmic 
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When welding stainless...and 
corrosion resistance is a “must” 


STAINLESS ELECTRODES 


Welds on a catalytic cracking unit such as this are continually 
subjected to corrosion, pressure and high temperatures. They 
must be perfect—faulty welds will result in failure and costly 
downtime. That's why it pays to specify ARCOS Stainless Elec- 
trodes. Quality controlled in manufacture, they assure sound weld 
metal for long-term dependability under continual use and the 
severest conditions, ARCOS CORPORATION, 1500 South 50th 
Street, Philadelphia 43, Pa. 


New Products 


Portable X-Ray Unit 


A new Norelco MG 260H X-ray 
Radiography Unit that fits into 
trunk of an automobile and is desig: 
specifically for rapid inspection of welds 
pipe lines, power plant, ship and ai: 
equipment, is available from the 


search & Control Instruments Division, 
North American Philips Co., Inc., 750 
8S. Fulton Ave., Mount Vernon, N. Y 

The MG 260H. is constructed with 
the X-ray tube and high tension gen- 
erator completely enclosed in one unit 
Maximum high voltage output is 260,- 
000, minimum is 100,000 and, a stepless 
control permits smooth variation be- 
tween these limits. 

The unit has a focus of 1.5 nun. 
Tube and generator assembly has a 
diameter of only 9 in. and is only 4! 
in. long. It weighs only 230 tb and is 
waterproofed for outdoor operation. 
Design provides a compact unit to: 
efficient handling and positioning, ac- 
cording to manufacturer. 

For additional details write directly 
to Norelco, at above address 


Welding Cable Ree! 


A new welding cable ree! has been 
announced by United Specialty Corp., 
manufacturers of welding hose reels 
The new model EA handles up to 100 
ft of 2/0 cable, at 300 amp. A heavy- 
duty spring and gear mechanism retracts 
cable when not in use. Cable may be 
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locked at any desired length by means Dnggf of how to weld Constructional 


ol Simple locking paw! arrangement 
Construction of the reel permits mount [ 
ing in any position of the floors, walls Alloy steels for maximum strength : 
or ceilings or on mobile equipment 


For full information, write to United 


Specialty rp P. © Box | 


Dorado, Ark 


Automatic Arc-Welding 
Machines 


lor-Winfield Corp 


elding 1 hines, now design ol 


nutomats il velding 
machines for increased production ot 
rre-welded assemblies 

The special machinery is designed to 
include anv distribution, handling o1 
positioning required for assembly o 
urc-welded products or components 
experienced research and engineering 
tucilities are available to study particu % 
lar needs and develop special machines ; 
The T-W automatic are welders use 
inert-gas-shielded consumable-electrocde 
process, nonconsumable-electrode gas 
shielded arc-submerged-ari ol sub 
merged meit process, bare wire or opel 
ire, and other commercial arc-welding 
Processes The are-welding machine 
are useful on carbon and stainless 
steels, copper, brass, aluminum, magne _ 
sium and other ferrous and nonferrous = : is 
lor complete details, write directly to 
manufactures 
Inert-Arc Torches WELD WITH 
\ glas ip for HW-17 torches for aN 
inert-gas tungsten-are welding has been 
developed and introduced by Linde Au 
Products Co., a Division of Union Cat LOW HYDROGEN ELECTRODES 
bide and Carbon Corp. This new glas 
cup eliminates blind spots by allowing The above test vessel* was welded with ARCOS Low Hydrogen 
the welder to see the puddle through as Electrodes without stress selleving After being refrigerated to 
wall-e below the oun to convey the 33°F and pressurized to 1,87 a 13-ton ingot was dropped 
. on it from 73 ft. All steel and welds remained intact—prool of how 
inert shielding gas to the weld zone Arcos weld metal can meet the severest requirements of strength, 
low temperature impact, and pressure. ARCOS CORPORATION, 
1500 South 50th Street, Philadelphia 43, Pa 
*Made of USS “T-1 new super tough alloy steel developed by U. 3. Steel 
scted jointly by Chicago Bridge & lron Co. and U. 5. Steel 
These blind spots are particularly 
annoving for such jobs as welding smal] 
diameter aluminum and stainless steel 
pipe When an HW-17 torch is equipped 2 
with the new glass cup, the welde 
never has to assume awkward or uncon 
fortable positions to see the molten 
puddle 
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The No. 7 glass cup and its ceramic This unit is the strain-gage type, magnetic materials. One end attaches 
adaptor is now available for HW-17 mounted on cantilever beam of non- to the horn of the lower arm, and the 
other end mounts on the front of the 
machine base plate. Thus, the relative 
working position of this cantilever beam 
resembles the hypotenuse of a right 


torches. The glass cup and adaptor are 
attached to a torch in the same manne 


as a conventional ceramic cup 


For complete details write to Linde 
at 30 Kast 42nd Street, New York 17, 


Force Gage 


4 Force Gage, designed to make 


angle...the lower arm being the hori- 


zontal leg and the vertical leg being the 
face plate of the welding machine 


Force is transmitted to the assembly by 
the motion or deflection of the lowe: 
arm, with respect to the machine base 
plate 

For more complete information, write 


to above Chicago address, Dept \M-7 


dynamic measurements on a recording 


oscillograph of the force changes 


between the electrodes of resistance 


welding machines, is available from 
Seiaky Bros, Inc., 4915 W. 67th St., 
Chicago, Ill 


Flux Pot 


B IES The Helmeo-Lacy Flux Pot, a new 
unit specifically designed and manu- 


PIONEER FOR MODERN WELDING 


erect 


The jaws substitute for stub waste 
by splicing a 2 inch extension to 
the length of every electrode. 


factured for warming and controlling 
brazing and soldering flux, has been 
marketed by Helmco, Inc 

This new unit is said to prevent under- 
heating with inefficient too-thick flux, 
and overheating with corresponding 
dry-out, evaporation and out-of-emul- 
sion flux. 

The manufacturer offers literature ou 
request to Helmeo, Inc., 7400 W. Law- 
rence Ave., Chicago 31, Ill 


Delivers FIVE surface cleaning 
blows with each swing and lasts 
FIVE times longer than single 
headed hammers. 


Clamp" 


Pr aniCAL HANDS 


Spot Welder 


An economy-priced,  air-operated 
fully automatic spot welder which 
| welds two pieces of '/s-in. steel is an- 
nounced by Brennen, Bucci and Weber 
manufacturers of portable arc welders 


MODERNIZE the fabrication of plates, 
shapes, rods, bars, pipes, etc. MAKE fitting, 
positioning, holding, and welding a fast, ac- 
curate, inexpensive, one-man job. 


| and band saw blade welders. 
See your Local Dealer, or, Write For Bulletins, $$-6-MP-7-PCB-6 Called the Bren/Weld SP-100, it 
features repeat, nonbeat operation: 
64 NEMA-type 1AX timer; a welded 
BERNARD WELDING EQUIPMENT CO structural steel frame enclosed in a 

heavy-gage steel case; heavy-duty 

double-acting air cylinder with adjust- 
| able speed control in both directions; 


10230 SOUTH AVE. N CHICAGO 17, ILLINOIS 
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another Vickers FIRST 
for better weiding 


Controlere OC Welder 


1 Engineered tor dependabie, 
long lasting service. 


2 Covers wide range of weid- 
ing jobs. 


3B Excelient in its performance 
on many critical or hard-to- 
weid jobs. 


| Gives complete 
aviemetic are 
| ~ control in any 


welding position, 


Can strike an orc 
without the use of 
high frequency when 
using iner? gas and 
tungsten at extremely 
low currents. 


complete current 
ond voltage 
range. 


WRITE TODAY for complete information and literature on these and other items of 
versatility such as low spatter performance on special electrodes, etc. 


See our exhibit at the Welding Show * Some territories open for qualified dealers. Write for details. 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1853 LOCUST STREET ¢ SAINT LOUIS 3, MISSOURI 


| 
Maintains good Can bend the 
= stability through the volt-ampere 
complete current curve to meet 
high without range | being done. 
333. "33335333: HHH tH 4 
\ LZ \ Exclusive, Exclusive dual 
( } Amplitier “Sp provides close 
VICKERS ELECTRIC DIVISION 


use and apply alloys and fluxes for 
Soldering, Brazing and Welding 
Aluminum and Aluminum Alloys 


WORLDS ONE AND ONLY COMPLETE LINE 
ALUMINUM 


Handiest Pocket Reference is designed 
Particularly to service operator needs 
Brief * Direct * Available on Request 


This smal! folder is for the man at the 
torch or welding machine .. . will help 
him recognize the alloy made especially 
for the job he has at hand will re 
fresh his knowledge of exactly how to 
FREE! 


ficient numbers to supply weldor crews, 


use it Single copies or suf- 


TWO NEW SOLDERS FOR JOINING ALUMINUM 


TO OTHER METALS 


Medium Temperature Solder Good for 18,000 psi 

Shear. This low cost silver solder requires no more 

than 750 F. for joining wide range of ferrous and 
non-ferrous metals 


General Purpose Silver Solder Stronger —20,000 
shear—and requiring only 600 F. Like 105, good 
107 aluminum, copper, | omen stainless steel, ete. 
Your A-S Distributor Now Stocks 
Both 105 and 107. Ask to see what 
problems they can solve for you. 


ALL-STATE WELDING ALLOYS CO., INC., WHITE PLAINS, N. Y. 


Here is lightweight portable welding shield 
that is flexible for shaping around even the 
most out-of-way welding areas, and yet is 


ruggidly constructed for long hard use, 


SPA-FLA PROTECTIVE PRODUCTS 


Welding Curtains, for all booth and 
production welding protection. 


PROTECTIVE COVERS 


fabricated 


ON THE JOB-PORTABLE 
WELDING PROTECTION 


Asbestos Heat Curtains, 
into fire blankets, 
ete. 


SPA-FLA with RAY 
Industrial Protective 
Coated Fabric. 


Box 165-J, Dubuque, lowa maintenance welder. 
SEE OUR COMPLETE DISPLAY AT THE WELDING SHOW — BOOTH NO. 111 
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SPA-FLA SHIELD AS PART 


curtains, 
OF YOUR WELDING CART 


covers, 
The last word in welding 
and safety and portability 
is SPA-FLA 
your on-the-job mainte- 
nance welding cart, SPA-* 
FLA is easily carried from 
job to job, and should be 
the safety habit of every 


-TEX the new 


Aluminum 
as part ol 


| 


welding horns which can be moved in 
and out and rotated 360° for maximurn 
versatility. Controls are mounted on a 
single, side panel for convenience. 

Additional details may be had by 
writing to Brennen, Bucci and Weber: 
262 Mott St., New York 12, N.Y 


Constant-Voltage Welder 


Designed for light consumable-cle: 
trode inert-gas are welding, 
amp constant-voltage power source is 
now in production by the 
Oakland, Calif, 


anew J0U- 


Glenn Co., 


Built-in rectifiers deliver d-c welding 
current, Are voltage range is 16 to 42 
v, and remains constant at the pre-set 
value, permitting constant wire feed 
rate for uniform deposit regardless of 
variations in are length due to poor 
fit-up, ete. 

Input is 3-phase, 208 to 250 or: 
416-480 v ac. The unit carries a con- 
tinuous-duty rating of 300 amp at 40 
v. Efficiency and power factor are 85°; 
or better; input is only 40 amp at 230 
v or 20 amp at 460 v, at rated output 

Complete information will be supplied 
on réquest by the Glenn Co., 3134 hb. 
10th St., Oakland 1, Calif, 
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SPECIALIZED ‘GUNS 
FROM ONE PROGRESSIVE 
x STANDARDIZED MODEL 


Both Progressive guns in the above illustration have the same 
chassis—the difference is in the interchangeable cylinders, 
jaw extensions, electrode adapters, and tips. 


Using Progressive's original Standardized Chassis and inter- 
changeable parts, job-specialized portable welding guns can 
be made for a fraction of the cost of specially-designed guns. 


Progressive has more portable guns in use than all other manu- 
facturers combined. For information on any type of Special or 
Standard Portable Gun—write to Progressive 
in care of Department G. 


The (PROGRESSIVE 


915 OAKLAND AVE. «+ PONTIAC, MICHIGAN 
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Temperature Indicators 


The Tempil® Corp., 132 W. 22nd 
St., New York 11, N. Y. announce 
the availability of ‘Temperature Rise 
Problems?”’, a reprint of a concise, one- 
page article which covers the use of 
Tempilaq® as a temperature indicating 
means. The article quotes users’ de- 
seriptions of characteristic applications 
in development and manufacturing 
operations. While the examples have 
been chosen from the electronic equip- 
ment field, they are broad enough in 
scope to suggest many similar applica- 
tions in other industries, 

Write directly to the company for 
your copy 


Fluxing Procedures Manual 


A new American Platinum Works 
Manual, ‘A Complete Guide to Selec- 
tive Fluxing for Low Temperature Silver 
Brazing,”’ has just become available. 
It is intended as a useful guide for the 
correct selection of flux based on specific 
temperature ranges and metals to be 
joined, A complete Flux Selector Chart 
is included in the manual for this pur- 
pore. 

The applications and characteristics 
of APW Fluxes are thoroughly outlined 
in the booklet, 

The manual is bound in a convenient 
pocket size. It is available upon re- 
quest to: The American Platinum 
Works, 231 New Jersey Railroad Ave, 
Newark 5, N. J, 


Resistance Welders 


Sciaky Bros., Inc., 4915 W. 67th St., 
Chicago, introduces Bulletin 316-7 
completely deseribing the Sciaky Type 
MIP 1 Air Operated, Preas Type, Single 
Phase Seam Welder designed to cover a 
wide range of welding 
applications 

This brochure fully describes the 
machine and is supplemented with 
illustrations together with dimensional 
drawings. Machine data are tabulated 
to indicate kva range, throat depths, 
welding capacities, ete 

For more complete information, write 
direct to the above Chicago address, 
Department L-6 for your free copy of 
Bulletin 316-7 


commercial 
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Arc Welding of Aluminum 


A new Information Bulletin which 
deals with all the electric-are-welding 
processes applicable to aluminum has 
just been released by The Aluminum 
Development Association of London, 
England. This is a bulletin on practice, 
not intended directly to satisfy the needs 
of those concerned with metallurgical 
principles. The text distinguishes be- 
tween the older processes, requiring flux 
in order to remove the natural oxide film 
on aluminum, and the more recently 
developed inert-gas shielded-are meth- 
ods which obviate the use of flux. 

This 96-page booklet covers a com- 
plete discussion of the weldability of 
aluminum alloys by the various are 
PrOCesnes 

The price of this booklet is two shil- 
lings and sixpence and may be purchased 
directly from The Aluminum Develop- 
ment Association, 33 Grosvenor Street, 
London, W.1, England. Ask for Infor- 
mation Bulletin No. 19, “The Are Weld- 
ing of Aluminum.” 


Brazing Book 


The British Welding Research Assn., 
in conjunction with their leetures on 
“Tnereasing Productivity,” given 
throughout Great Britain, is producing 
a series of special booklets on welding 
processes for industry. The Associa- 
tion is enabled to do this through finan- 
cia) assistance from American Funds 
supplied through the Department of 
Scientific and Industrial Research. 

The first booklet published in this 
series is on ‘Brazing.’ The latter is a 
modern production technique and is in 
the vanguard of modern cost-reducing 
methods. The booklet is directed not 
only to the designer or production en- 
gineer but to the shop floor, and informs 
the reader of the potentialities, methods, 
advantages and disadvantages, design 
considerations and practical points of 
this process, 

In the production of this booklet 
particular care and thought have been 
given to the inclusion of the maximum 
of useful information with the minimum 
of technicalities, and with economy of 
words. 

It consists of 32 pages of text and 
illustrations; size 7'/, x 9°/, in., price 
58.0d. each. Order from British Weld- 
ing Research Assn., 29 Park Crescent, 
London, W.1. 


New Literature 


Brazing Machines 
The Selas Corp. of America, Philade!- 


phia 34, Pa., announce that copies of 
their new bulletin 81050 entitled ‘Pro- 
duction Brazing and Soldering’’ are 
available without charge. For your 
copy, write directly to Selas. 


Safety Products 


The Glendale Optical Co., Inc., 600 
West Merrick Road, Valley Stream, 
Long Island, N. Y., announces the 
availability of their latest catalog on 
industrial safety products, including 
welders’ goggles. For your copy, write 
directly to company. 


Cast Iron Repairs 


A new, fully illustrated four-page 
booklet entitled, “The Repair of Cast 
Iron Parts,”’ has recently been issued 
by the International Nickel Co., In: 
It outlines the latest information on the 
welding of cast iron with Ni-Rod and 
Ni-Rod 55.” 
tories show the welding electrodes in 
action. 

The booklet is available without 
charge through the Readers Service 
Section of the International Nickel Co., 
Inc., 67 Wall St., New York 5, N. ¥ 


Nine graphic Cisse his- 


Process Piping 


Information of interest and value to 
those associated with the fabrication 
and installation of process piping is 
contained in a new folder on welding 
issued by the Tubular Products Division 
of the Babcock & Wilcox Co. This 
folder provides information on the 
welding characteristics of both austen- 
itic and ferritic types of stainless steels 
and briefly describes various welding 
methods and techniques. Also included 
is a table indicating electrodes, preheat- 
ing and post welding heat treatments to 
be used in joining the stainless steels to 
each other and to carbon, 
molybdenum 
denum alloy steels by the are welding 
method. 

Known as TDC-162A the folder is 
available free, on request to the divi- 
sion’s sales offices at Beaver Falls, Pa 
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@ The name FIBRE-METAL stands for highest 
quality ... quality preeminent in the field of weld- 


ing... based on broadest experience and continu- 
ing research to produce the kind of equipment 
that gives maximum protection to the welder. 
along with the comfort and “work ability” that 
enable him to produce more work per day. 


FIBRE-METAL HELMETS: First with Fiberglas!” 


Ne. 700-3-C 
Ne. 702-3-C 


*owaens 


Inside view show ing INNER 
S18 of “Series 600" 
mets for extra protection te 
welders neck from flashes 
end reflected glere. 


ORNING TRADE MARK 


No. 400-3-C with £1130—Plastic 
Glass Holder 

No. 402-3-C with #$1085—Insu- 
loted Stee! Glass Holder 


NEW 
“Series 400” Helmets 


The smaller size and light 
weight of the Fibre-Metal 
Series 400 Helmets make 
them ideal for close quar- 
ters. They feature Fibre 
Metal’s superior Fiberglas* 
compression-molded 
shells, Beaded edges for 
strength and safety, Wide 
Range Headsize Adjust- 
ment, New 4-Position Hel- 
met Stop, and provide four 
popular glass holder styles 
Adjustable friction joints 
hold helmet in any position! 


WORKER SAFETY PAYS DIVIDENDS 


Visit us at Booth 99— THE 


No. 404-3-C with #1136—Plestic 
Lift-Front Glass Holder 

No. 406-3-C witht 21096—Insu- 
lated Dowmetal Lift-Front Gless 
Holder 


HELMET FEATURES: 


LIGHT WEIGHT * EXCEPTIONAL 
STRENGTH * MOISTUREPROOP 
NON-WARPING * HEAT RESIS- 
TANT (SELF EXTINGUISHING) 
EASILY STERILIZED 


OVER 30 TYPES 
TO MEET YOUR NEEDS 


When buying any welding equip 
ask for a PIBRE 
METAL product! 


ment always 


WELDING SHOW — Buffalo, May 9, 10, 11 


For 50 Years ...Sold the World Over 

THEY'VE HAD TO BE GOOD! 

| 

Ne. 600-3-C No. 604-3-€ 

Ne. 602-3-C Me. 606-3-€ 
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To weld stainless steel 


Airco Stainless Steel Rods. These 
rods are used principally in welding base 
metals of the same analysis. To a limited 
degree that may also be used for weld- 
ing high strength and hardenable steels 
when such steels cannot be pre- or 
post-heated for welding. Stainless steel 
rods can also be used as filler metal in 
oxyacetylene welding. 


Airco Stainless Steel Welding Flux. 
Due to its chemical action at welding 
temperatures, this flux liberates a gase 
ous envelope which tends to exclude 
the atmospheric oxygen. It thus re- 
duces the formation of chromium 
oxides — adding to its superior quali- 
ties. This flux also dissolves any oxides 
present which would otherwise impair 
the welding. This same paste is ideal 
as a back up flux for the underside or 
inaccessible places that cannot be 
covered by inert gas for Heliwelding 
stainless steel. 


Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 
non-ferrous metals. Write 
Airco at address below. 


Request Catalog 9-131A 


AIRC 


Air Repuctio 


Ait Reduction Canada Limited 


Like a magic carpet 
for overhead welding 


*TWECO-LITE, the new flexible ALUMINUM welding cable 
that weighs half as much, costs less and lasts longer. 


@ product of TWECO PRODUCTS CO. Wichite 1, Kansas 


CO, Systems 


A new catalog describing the Pureco 
CO, supply systems for use in the weld- 
ing industry is now available. 

Complete information is included 
covering the gas flow obtained from each 
unit. Typical welding applications are 
illustrated 

Request a copy by writing Pure Car- 
bonie Co., a division of Air Reduction 
Co., Ine., 60 EF. 42nd St., New York 17, 
N.Y. Specify form ADPC-26. 


REVIEWS 
| OF NEW BOOKS 


Piping Design 


Design of Piping Systems, Second 
Edition, by members of the Engineering 
Departments of the M. W. Kellogg 
Co. Price $15.00. 365 pages, profusely 
illustrated. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y 

This book covers the entire subject of 
structural design of piping, with empha- 
sis on flexibility analysis of critical sys- 
tems. It includes a most complete and 
detailed treatment of the thermal 
expansion problem. It also shows how 
this treatment is extended to calculating 
the effects of uniform loading, such as 
that due to weight or wind 


Design Manual 


Design Manual for High-Strength 
Steels, by H. Malcolm Priest, with the 
collaboration of John A. Gilligan, 


New Literature 


Visit TWECO Booth No, 54 at AWS Welding Show 


United States Steel Corp. 174 pages, 
41 illustrations, 24 tables. Spiral bind- 
ing. Published by United States Steel 
Corp., 525 William Penn Place, Pitts- 
burgh 30, Pa 

Manual discusses the essential prin- 
ciples of structural design and gives 
formulas, charts and tables which will 
assist engineers in designing for high- 
strength steels. It is not intended as a 
textbook but, rather, as a practical 
working handbook. 

It covers high-strength steels, design 
considerations for high-strength steels, 
working unit stresses, tension, compres- 
sion, shear, stresses in beams, deforma- 
tion and deflection, formed sections, 
designing against corrosion, and a very 
elaborate appendix. 


Oxyacetylene Welding 


Oxyacetylene Welding, Fourth 
by Morgan H. Potter, Marquette Mfg. 
Co., Inc. Price $2.50. 140 pages, 120 
illustrations. Published by American 
Technical Society, 848 St., 
Chicago 37, IIL. 

A practical text and manual on oxy- 
acetylene welding, hard surfacing, lead 
burning and cutting. Based on actual 
shop practices, the contents and the 
scope are of value not only to the 
apprentice but also the man with wider 
exper rence. 

Book includes chapters on oxyacety- 
lene process, technique of oxyacetylene 
welding, welding for different metals, 
steel welding, cast-iron welding, weld- 
ing at vertical and overhead positions, 
pipe welding, bronze welding process, 
hard surfacing, silver soldering, oxy- 
acetylene torch, malleable-iron welding, 
welding white metal or die castings, 
aluminum welding, copper welding, 
brass and bronze welding, cutting and 
lead burning and others. 
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What 
Precis 


Problem? 


Stainless Steel? 


Alum 


Magnesium ? 
Air-Hardenable Steels? 


Low-Carbon Steels? 


Aluminum- 
Magnesium Alloys? 


Squ 
exact ne 


Address — Squar 
N. Richards Street, 


are D has the control to m 


A.O. Smith developed the ex* lusive 
techniques and machines for making | 
non-corrosive» lined” pressure vessels 
for use in oil refineries pulp digesters Fr 
and chemical F he non-corrosive 
liners are spot wel o the inside of 
the vessel with thous¢ 

Ider Control 
,» by incre 
strength of 
cing repairs 


JJants. T 
dea t 
ands ot welds. 
proved itself 
asing speed, 
the welds 


Square D We 
in productiot 


adding to the 
and redu 


provided these 
improvements 
on one 
hard-to-weld alloy: 


SPEED 
Increased 22% 


STRENGTH 


increased 13% 


REPAIRS ond 


is YOUR 
ion Welding 


inum? 


REWORKING 
Reduced 85% 


eet your 
us for Bulletin 8993 
e D Company, 4041 
Milwaukee 12, Wis. 


eds. Write 


x | ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D prooucts 


+ 


Colmonoy 
Sprayweliding 


INCREASES 
Rocker Arm Life 


Colmonoy No. 6 hard-facing alloy stopped the excessive 
metal-to-metal wear between the rocker arms shown and 
the cast iron cam shafts that operate them. Wear resistant 
Colmonoy No. 6 is sprayed on with the Colmonoy Spray- 
welder and fused in with an oxy-acetylene torch. : 


Rocker arms being sprayed 
with the Spraywelder. 


After spraying, the overlay 
is fused te the bese motel. 


Colmonoy Spraywelding makes hard-facing a real cost 
cutter. It allows the use of less costly base metals, 
speeds application time, and saves material and finish- 
ing time because overlays are smooth and within .010’ 


of desired size. 
MARD-FACING ALLOYS 


WALL COLMONOY =~ 


dati tell us 
your oan, end the weer encountered. 
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teel tubing 
Koad ing the 


The sturdy Taylor Velocipede frame 


s-inch Anaconda-997 (Low Fumin 


“... Quickest, most dependable, most economical...” 


‘‘Braze Welding with Anaconda 997 (Low Fuming) Bronze Welding Rod is 
the most practical method of joining steel tubing,’ The Frank F. Taylor Co. 


depositing smooth flowing and low humming weld 
metal, Anaconda-997 (Low Fuming) Bronze Welding 
Rod: promote faster, more uniform work providing the 
quickest most dependable most economical method of 
joining steel tubing,” says The Frank F. Taylor ¢ ompany 
of Norwood Ohio 
Anaconda 997 (Low Fuming) Bronze is a superior 
hbraze-welding rod widely used for the joining of steel 
cast iron, and copper alloys by the oxyacetylene process 
It is also used to deposit bearing surfaces on steel and 
iron. Anaconda Welding Kods are sold by distributors of 
velding equipment everyy here uch as O.KL. We Iding 
Company, Cincinnati, Ohio, which supplies The Frank F 
lor ( OmMpany 
See your Anaconda distributor for he Ip in clecting the 
wt rod for your job. Or write for Publication B-13 
The American Bra ( ompan Waterbury 20 
In Canada: Anaconda American Bra ( ompany 


The strategically placed braze welds 01 sew Toronto, Ont 
des } ‘ ooth contour wed ha 
pe if ia i if 


WELDING 


Frank Co. a fs ous Taylo ANACON | RODS 


Bronse Weldin oxyacetylene fl proces 
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The Champion is a feather-weight van built for heavy-duty serv tubular stee! frame. Faster, more economical production was also 
ice. For extra strength Airco welding rods Easyarc 12 and Airco achieved through the use of Airco Heliwelding equipment, cutting 
387 electrodes are used exclusively to join the tough-but-light torches and accessories 


4 Airco products help put new champion on the road 
=lighter by one thousand pounds! 


The Dorsey Trailer Company, Elba, Alabama, assistance — and completely unbiased recom 
wanted to cut the weight of its vans by a mendations — from Airco Technical men. For 
thousand pounds — without cutting durability Airco is the leading supplier-manufacturer of 
or strength. An aluminum and tubular steel aj] kinds and every type of welding and flame 
design solved the first part of the problem. The cutting processes, their controls, supplies and 
selection of Airco products for the all-import- accessories. Write to Airco for free literature 


ant welding job neatly took care of the rest. describing Heliwelding equipment and Airco 


VISIT 
BOOTH 


On the west 
Air Reduct 


Air REDUCTION SALES COMPANY Internationally 


o Company 


From planning to production you can rely on — electrodes. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND ; Say 
A oot & Ras 


In Cub 
A division of Air Reduction Company, Incorporated, New York 17, N.Y rod Air Products Corporation 
Canada 
Offices and dealers in Air Reduction Canada Limited 
most principal! cities 


Products of the divisions of Reduction Compeny, tncorporeted, include AIRCO ndustria!l gases, welding and cutting eau « chemicals * PURECO 
— carben dioxide, tiquid-solid } * OHIO medical gases ond heospite! equipment * NATIONAL CARBIDE ond ym carbide * 
COLTON — polyviny! acetates, alcohols, and other synthetic resins 
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